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ERBE Geographic Scene and Monthly Snow Data

I. Introduction

The Earth Radiation Budget Experiment (ERBE) is a multisatellite system designed to measure

the Earth's radiation budget (see Reference 1). The ERBE data processing system consists of

several software packages or subsystems, each designed to perform a particular task. The primary

task of the Inversion Subsystem is to reduce satellite altitude radiances to fluxes at the top of the

Earth's atmosphere (see References 2 and 3). To accomplish this, angular distribution models

(ADMs) are required (see References 4 and 5). These ADMs are a function of viewing and solar

geometry and of the scene type as determined by the ERBE scene identification algorithm which

is a part of the Inversion Subsystem (see Reference 6).

The Inversion Subsystem uses 12 scene types which are determined by the ERBE scene

identification algorithm. The scene type is found by combining the most probable cloud cover,

which is determined statistically by the scene identification algorithm, with the underlying

geographic scene type as shown in Table 1. The geographic scene types, or get-scene types, and

cloud cover conditions are shown separately in Tables 2 and 3.

Table 1. Inversion Subsystem Scene Types

Scene Type Scene Type

No. Get-Scene Cloud Cover

1 Ocean Clear

2 Land Clear

3 Snow Clear

4 Desert Clear

5 Land-ocean mix Clear

6 Ocean Partly-cloudy

7 Land or desert Partly-cloudy

8 Land-ocean mix Partly-cloudy

9 Ocean Mostly-cloudy

10 Land or desert Mostly-cloudy

11 Land-ocean mix Mostly-cloudy

12 Any Overcast



Table 2. Categories of Geographic Scene Type

Geo-Scene Type
Index

1

2

3

4

5

Description

Ocean

Land

Snow a

Desert

Land-ocean

Character

Representation

O

L

S

D

C

a. The snow category includes both snow and ice covered regions.
Snow is permanent snow for month, not daily snow.

Table 3. Categories of Cloud Cover Conditions

Cloud Cover

Condition Index

1

2

3

4

Description

Clear

Partly-cloudy

Mostly-cloudy

Overcast

Unlike the cloud cover, the geo-scene data are determined prior to operational processing and are

stored as ancillary data files. This report describes how the ERBE geo-scene ancillary data were

developed and are organized.

Geographic scene data are organized according to colatitudinal and longitudinal regions defined

on the Earth equatorial-Greenwich Meridian grid system, the standard ERBE grid system. This

grid system is composed of 2.5-deg equal-angle regions with colatitudinal indices (1-72) ranging

180 degrees from north to south and longitudinal indices (1-144) that range from the Greenwich

Meridian eastward through 360 degrees (see Reference 7). Each of the 10,368 regions is assigned

one of the geo-scene types shown in Table 2. Since the snow coverage for a region varies from

month to month, the geo-scene ancillary input data files are provided monthly from November

1984 through February 1990. This period covers the time during which one or more of the ERBE

scanner instruments were operating.
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II. Procedure

A base map indicating non-snow geographic scene types (geo-scenes 1, 2, 4, and 5 from Table 2)

for each region was developed. This base map is discussed below under Generation of the

Baseline Geographic Scene Data. In addition, a file containing a snow/no-snow indicator for

each 2.5-deg region was generated monthly based primarily on data from the National

Environmental Satellite Service (NESS) of the National Oceanic and Atmospheric

Administration (NOAA) (see Reference 8). Data from these files were merged with the baseline

geographic scene data to create monthly geo-scene ancillary input data files used by the ERBE

Inversion Subsystem.

III. Generation of the Baseline Geographic Scene Data

A nine track, 1600 bpi magnetic tape containing land and lake elevation and ocean depth data was

obtained from the National Center for Atmospheric Research (NCAR) facility in Boulder,

Colorado, (see References 9 and 10). The tape contained data for 1-deg equal-angle regions of

the Earth. For each region, an integer data field gives the depth or elevation of the region, and a

character data field provides the NCAR geographic scene type, "E" for land, "D" for ocean, and

"L" for lakes. The data values begin at 89.5 degrees south and 0.5 degrees east and proceed east
and then north.

After extracting the geo-scene data from this tape, it was necessary to convert the NCAR

character values to values expected by the Inversion Subsystem. The NCAR "E" was changed to

"L" to indicate land, and the NCAR "L" and "D" were changed to "O" to indicate ocean.

The NCAR data were also converted from the 1-deg grid to the 2.5-deg grid. This conversion was

done by superimposing the 1-deg grid geo-scene data over a 2.5-deg grid. The algorithm looks at

5-deg regions represented by a 5 x 5 matrix as illustrated below.

I

2.5-deg region I 2.5-deg region

I
1st Quadrant (1,1) (1,2) (113) (1,4) (1,5) 2 nd Quadrant

(2,1)

- (-3,t-) -

(4,1)

(2,2)

-(3,2)-

(4,2)

(2!3)
I

(4!3)
I

(5_3)

(2,4)

- 0,4-) -

(4,4)

(2,5)

(4,5)

2.5-deg region (5,1) (5,2) (5,4) (5,5) 2.5-deg region

3 rd Quadrant I 4 th Quadrant
I

Each element of the matrix represents a 1-deg by 1-deg region and was assigned a value

according to the NCAR geo-scene type it contained. Land regions were assigned a value of 0.0,
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andoceanregionswereassigned a value of 1.0. Each value was then weighted according to its

position within a 5 x 5 matrix.

Positions not in the third row or third column were weighted at 100 percent, since they were

contained in their entirety in the corresponding 2.5-deg region. Position (3,3), which was divided

among all four 2.5-deg regions, was weighted at 25 percent. The remaining positions, each of

which were divided between two 2.5-deg regions, were weighted at 50 percent. The weighted

values for each region were summed, with the sum indicating the geographic scene type of the

2.5-deg equal angle region. For example, the equation to calculate the sum for the values in the

first quadrant of the 5 x 5 matrix would be

SUM = 1.00 * ((1,1) + (1,2) + (2,1) + (2,2))

+ 0.50 * ((1,3) + (2,3) + (3,1) + (3,2))

+ 0.25 * (3,3)

The resulting values of SUM were interpreted according to the chart below. The "C" or coastal

category was added to account for the land/ocean mix geographic scene type.

Geographic Scene

SUM Range Type

0.00 - 2.00 'L' - Land

2.25 - 4.00 'C' - Land/ocean mix

4.25 - 6.25 'O' - Ocean

Desert regions were identified on a 1-deg by 1-deg grid from an atlas. The desert data were

combined with the NCAR geo-scene data to produce a new 180 x 360 matrix, which was

converted to a new 72 x 144 matrix using the same technique as before. Desert regions were

assigned a value of 0.00, and all other regions were assigned a value of 1.00. 2.5-deg regional

sums less than or equal to 3.125 indicated a desert geographic scene type, while sums greater than

3.125 indicated the same geographic scene type as contained in the earlier 72 x 144 matrix

containing only the land, ocean and land/ocean mix geographic scene types.

Upon evaluation of these results, members of the ERBE Science Team from the Atmospheric

Sciences Division (ASD) at the National Aeronautics and Space Administration (NASA) Langley

Research Center determined that the topography should be adjusted for certain 2.5-deg regions.

Table 4 shows the original and adjusted geo-scene types for each 2.5-deg region in the ERBE grid

system. In the table, 'T' is a colatitudinal index that ranges from 1 to 72 going from north to

south. "J" is a longitudinal index that ranges from 1 to 144 going eastward from the Greenwich

Meridian. The baseline geo-scene types are characterized as "O" (ocean), "L" (land), "D"

(desert), and "C" (coastal or ocean/land mix).
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Table 4. Adjustments to Geo-Scene Data (Sheet 1 of 4)

Geographic Scene Type Geographic Scene Type

(I,J) (I,J) Original Adjusted

Geographic Scene Type

(I,J) Original Adjusted

(3,128) (7,23) L C (9,16) O C

(3,129) (7,32) C O (9,27) L C

(3,130) (7,34) L C (9,30) L C

(3,13 l) (7,50) O C (9,73) L C

(3,135) (7,51) O C (9,99) L C

(4,38) (7,95) O C L C

(4,39)

(4,107)

(4,108)

(4,109)

(4,139)

(4,140)

(5,5)

(5,40)

(5,103)

(5,104)

(5,106)

(5,115)

(5,116)

(7,96)

(7,102)

(7,104)

(7,105)

Original Adjusted

O C

O C

O C

O C

C O

O C

O C

O C

O C

O C

L C

C O

O C

L C

O C

O C

C O

C L

O C

L C

C O

L C

O C

O C

O C

L C

L C

L C

L O

C O

O C

(7,114)

(7,122)

(7,136)

(7,137)

(8,10)

(8,12)

(8,23)

(8,53)

(8,54)

(8,55)

C

0

0

0

C

0

L

L

0

0

0

L

C

C

C

0

C

C

0

C

C

(5,137)

(9,100)

(9,101)

(9,103)

(9,104)

(9,105)

(9,106)

(9,109)

(9,114)

(9,115)

(9,133)

(10,17)

(10,18)

(10,76)

(10,79)

(10,96)

C

L

L

L

0

L

L

L

L

L

L

0

C

(11,77)

C

0

C

C

C

C

C

C

C

C

C

C

C

(5,138) (8,56) L C (10,111) L C

(6,40) (8,85) C 0 (10,114) C 0

(6,96) (8,95) 0 C (10,115) L C

(6,97) (8,96) 0 C (10,116) C L

(6,98) (8,97) 0 C (10,127) L C

(6,107) (8,104) L 0 (11,72) L C

(6,108) (8,106) L C (11,76) C 0

(6,113) (8,108) L 0 C 0

(8,109) (11,79)

( l 1,80)

(11,111)

(8,136)

L

L

C(9,14)

C

C

L

(6,137)

(6,138)

(7,22)

C

C

C



Table 4. Adjustments to Geo-Scene Data (Sheet 2 of 4)

Geographic Scene TypeGeographic Scene Type Geographic Scene Type

(l,J) Original Adjusted (I,J) Original Adjusted (l,J) Original Adjusted

(11,116) L C (15,122) L C (22,144) O C

(11,118) L C (15,142) L C (23,53) L C

(11,128) L C (16,1) L C (23,141) O C

(11,136) O C (16,57) L C (24,7) D C

(12,9) L C (16,143) L C (24,8) D C

(12,13) L C (17,58) C O (24,12) D C

L C (17,95) L C (24,13) D C(12,63)

(12,65) L C (17,110) L C

(12,70) O C (17,121) O C

(12,107) L

L

C

C

(17,123)

(18,20)

C

(13,5)

(13,13) C L (18,22) D C

(13,57) L C (18,111) L C

(13,63) C O (18,119) L C

(13,64) L C (18,144) L C

(13,81) L C (19,3) L C

(13,83) L C (19,58) L C

O C (19,141) O C

(24,14) D C

(24,99) L C

(25,12)

(25,21) C

(25,49) L C

(25,100) L C

(25,106) L C

(25,107) C O

(25,108) C O

(25,140) D C

D O(13,89) (26,21)

(13,107) L C (19,143) O C (26,23) L C

(13,117) L C (20,1) L C (26,139) D C

(13,118) L C (20,12) O C (27,16) D C

(14,4) O C (20,20) D C (27,47) L C

(14,56) L O (20,22) D C (27,49) L C

(14,65) C L (20,57) L C (27,102) L C

(14,109) L C (20,115) L C (27,138) D C

(14,120) L C (21,7) O C (28,36) O C

(15,3) O C (21,20) D C (28,44) L C

(15,7) C L (21,57) L C (28,45) L C

(15,44) L C (21,95) O C (28,113) O C

(15,63) L C (22,5) C O (28,138) D C

(15,64) C L (22,49) O C (29,17) D C

(15,113) L C (22,98) L D (29,23) L C
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Table 4. Adjustments to Geo-Scene Data (Sheet 3 of 4)

Geographic Scene Type Geographic Scene Type Geographic Scene Type

(l,J) Original Adjusted (I,J) Original Adjusted (I,J) Original Adjusted

(29,49) O C (32,40) L C (44,117) L D

(29,107) O C (32,42) L C (44,118) L D

(29,116) L C (32,110) L C (45,47) D C

(30,1 ) L D (33,40) L C (45,60) L C

(30,2) L D (33,51) O C (45,117) L D

(30,3) L D (33,139) O C L D

(30,4)

(30,5)

(30,6)

(30,7)

(30,8)

(30,9)

(30,10)

(30,11)

(30,12)

(30,13)

(30,14)

(30,19)

(30,20)

(30,139)

(30,140)

L

L

L

L

L

L

L

L

L

L

L

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

(30,141)

(34,2)

(34,20)

(34,140)

(35,4)

(35,46)

(36,18)

(36,40)

(37,4)

(37,43)

(37,48)

(37,126)

(38,41)

(39,46)

(39,56)

(40,6)

(40,57)

(40,113)

O

D

O

O

L

D

L

O

C

O

C

C

C

C

C

C

C

C

O

C

C

O

O

(30,142)

(45,118)

(45,128)

(46,46)

(46,116)

(46,117)

(46,118)

(46,126)

(47,46)

(47,116)

(47,117)

(47,118)

(47,125)

(48,116)

(48,117)

(49,52)

(49,53)

(49,117)

(49,124)

D

(56,114)

D

L

L

D

D

L

L

L

D

L

L

L

L

L

C

C

O

D

D

C

C

C

D

D

C

C

D

C

C

D

(30,143) L D (41,13) C D (50,55) L C

(31,4) L D (42,17) O C (50,117) L D

(31,6) L C (42,58) L C (50,123) L C

(31,19) L C (43,5) O C (51,122) C O

(31,40) L C (43,50) D C (52,120) L C

(31,109) L C (43,56) O C (53,119) D C

(31, I 11 ) L C (43,57) L C (55,68) L C

(32,18) D C (43,117) L D (55,118) D C

(32,20) D C (44,15) O C D O



Table 4. Adjustments to Geo-Scene Data (Sheet 4 of 4)

Geographic Scene Type

(Id)

(56,118)

(57,115)

(57,117)

(57,121)

(58,115)

(62,121)

(63,34)

(63,41)

(63,44)

(63,48)

(63,49)

(63,118)

(64,29)

(64,30)

(64,61)

(64,9o)

(65,1)

(65,66)

(65,67)

(65,115)

(65,116)

(65,117)

(65,120)

(65,140)

(65,141)

(65,143)

(66,98)

(66,99)

(66,104)

(66,105)

(66,120)

(66,121)

(66,136)

Original

D

O

O

O

C

O

O

O

O

C

C

L

C

L

C

C

O

C

L

L

O

O

L

O

O

O

Adjusted

C

L

C

C

C

C

O

C

C

C

C

O

O

C

O

C

C

C

C

C

C

C

O

O

C

C

C

O

(l,J)

(67,86)

(67,119)

(67,120)

(67,121)

(67,122)

(67,133)

(68,65)

(68,66)

(68,67)

(68,68)

(68,69)

(68,70)

(68,71)

(68,72)

(68,73)

(68,74)

(68,75)

(68,76)

(68,77)

(68,78)

(68,79)

(68,80)

(68,81)

(68,82)

(68,125)

(68,126)

(68,127)

(68,128)

(68,129)

(69,65)

(69,66)

(69,67)

Geographic Scene Type

Original Adjusted

O

L

L

L

L

O

L

L

L

L

L

L

L

L

C

C

O

O

O

C

C

C

O

O

O

O

O

O

O

O

O

O

O

O

C

O

C

C

C

C

C

C

C

O

O

O

(69,69)

(69,70)

(69,71 )

(69,72)

(69,73)

(69,74)

(69,75)

(69,76)

(69,77)

(69,78)

(69,79)

(69,80)

(69,81)

(69,82)

(69,83)

(69,84)

(70,69)

Geographic Scene Type

(l,J) Original

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

(70,70)

(70,71 )

(70,72)

(70,73)

(70,74)

(70,75)

(70,76)

(70,77)

(70,78)

(70,79)

(70,80)

(70,81 )

L

L

L

L

C

L

(69,68) L

(70,82)

(70,83)

Adjusted

O

O

O

O

O

O

O

O

O

O

O

O

O

O

C

C

C

C

O

O

O

O

O

O

O

O

O

C



The final baseline geo-scene matrix for ocean, land, desert, and coastal includes the modifications

made within the Andes mountain range where certain land regions were changed to the desert.

Figure 1 shows the baseline geo-scene map that contains no snow. Figure 2 shows the character

representations of the baseline map (see Table 2).

IV. Addition of Snow to Baseline Geographic Scene Data

The snow and ice data included on the monthly geographic scene type map comes from various

sources. Snow and ice data for the Northern Hemisphere are obtained from the satellite-derived

Northern Hemisphere Weekly Snow and Ice Cover chart produced by the NESS/NOAA. These

data are temporally organized by week and spatially organized according to a 1:50,000,000 polar

stereographic projection of the Northern Hemisphere. Reference 11 contains a detailed

discussion of the generation of these weekly maps. Additional ice data for the Northern

Hemisphere are derived from documentation provided by the NASA/Goddard Space Flight

Center (see Reference 12). Likewise, ice data for the Southern Hemisphere are derived from

similar documentation (see Reference 13). Since none of these sources provide the snow and ice

data in a format usable by the Inversion Subsystem software, some preprocessing is required.

Preparation of the Northern Hemisphere snow requires both a conversion from the polar

stereographic grid to the ERBE 2.5-deg equal angle-grid and a conversion from weekly data to

monthly data. To begin the grid conversion, a technique that maps the center of a 2.5-deg ERBE

region to the region on the polar stereographic grid that contains that center is employed.

Discretization problems can arise with this technique that can result in an ERBE region being

incorrectly labeled as a snow region at the edge of the snow line. The software that performs this

mapping technique was designed to correct for this scenario.

Once the grid conversion has taken place, the weekly data can be converted to monthly data. In

order for an ERBE region to be labeled as snow for a month, that region must be labeled as snow

for each week of the month. This is done to minimize errors produced when retrieving values

from the shortwave and longwave bidirectional models. A smaller error in flux is produced if a

region is covered in snow and the bidirectional model for land is used than if the region is not
covered with snow and the snow bidirectional model is used.

The ice data for both the Northern and Southern Hemispheres are based on NASA observations

from 1973 to 1976 described in References 12 and 13. For a given month of the year, the sea ice

extent (latitude of the ocean-ice line for a given longitude) was taken to be the minimum sea ice

extent during the data period available. The continent of Antarctica was taken to be snow

covered, except for the edges, which are coast. Snow in South America was ignored.

Table 5 summarizes the process used to generate the ERBE monthly geo-scene ancillary input
data.

ERBE scanner data were processed from November 1984 through February 1990. Individual

geo-scene maps for each of these 64 months can be accessed over the World Wide Web through

the Langley Technical Report Server.
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Table 5. Geographic Scene Type Matrix Generation Summary

Step Inputs Processes Output

1 A -

2

3

4

6

NCAR tape

Output A

Output A

180 x 360 matrix

with desert and other

vegetative

geographic scene

types

Output B

Output C

Output D

Output E

Extract geographic scene types

for 1-deg regions.
Convert NCAR characters to

standard ERBE characters.

Convert 1-deg data to 2.5-deg
data.

Redefine land and ocean regions

as desert where appropriate.

Convert 1-deg data from

Output C to 2.5-deg data.

Redefine 2.5-deg regions from

Output B as desert where

appropriate.

Redefine geographic scene

types as directed by the ERBE
Science Team.

Redefine regions as the snow

geographic scene type where

B

C

D

E

F

180 x 360 matrix

with the ERBE

land and ocean

geographic

scene types

72 x 144 matrix

with land, ocean,

and land/ocean

mix geographic

scene types

180 x 360 matrix

with land, ocean,

and desert

geographic

scene types

72 x 144 matrix

with land, ocean,

land/ocean mix,

and desert

geographic

scene types

- modified version

of Output D

Monthly 72 x 144

matrix indicating

which regions are

snow covered

appropriate.

- Monthly 72x 144
matrix with

land, ocean,

land/ocean mix,

desert, and snow

geographic

scene types
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V. Monthly Composite Geographic Scene Data

ERBE nonscanner data are available from November 1984 to the present time, and production

data processing is ongoing. The nonscanner inversion algorithm uses monthly composite geo-

scene data as opposed to the individual monthly data sets discussed in the previous section. These

twelve monthly composite geo-scene files use the same underlying baseline geo-scene data as do

the individual monthly files. In general, for a region to be categorized as snow in a monthly

composite file, that region must contain snow during each month for the years 1985 through 1989.

However, the Science Team requested that all land regions in Antarctica (2.5-deg zones 61-72) be

changed to snow regions for the January, March, April, and October composite files.

Figures 3 through 14 show the 12 monthly composite geo-scene data sets that are used for ERBE

nonscanner data processing. Figures 15 through 26 show the same data in a character

representation.

The 12 monthly composite geo-scene data sets are also available over the World Wide Web

through the Langley Technical Report Server.

VI. Concluding Remarks

The technique described in this report was used to prepare geographic scene data for each month

from November 1984 through February 1990. These monthly data files were used in the

production processing of ERBE scanner data products which are archived at the Langley

Distributed Active Archive Center (DAAC). The monthly composite geographic scene data

presented in this report were used in the production processing of ERBE nonscanner data

products which continue to be processed and archived at the Langley DAAC.

This report is available over the World Wide Web through the Langley Technical Report Server.

13



O

O

O
C

C
O_

(0 00

o I
6_

_C LO
0 O0

L- _---

0 L
o

C

o_

09
0
El_

E
0
(D

bJ
03
n"
bJ

W]

r--

o
0

o

0

©

(D

L

®
co

C

U_

-G
C

©
___J

C
0
®
0

0

_0
O]
O_

O]
o]

L. _--

E_
Q)
> _,

0 0

z

o
ED

C 4-'

0 0

_: ED
0

_) c

..., 0

0 0
__ L.
EL EL

Figure 3. Composite Geo-Scene Map (January 1985-1989)

14



O

O

O
C

(f)

©

C CY_
@ 03

(/) _-

I
._O
_E 03

0 _--

On

0 0

O0
0
Q_

E
O

(D

LI
m
132
IM

o
O

O_

o
o
cO

o
O
CO

o

O

©

C0
©
O

(D

L

©
(/3
©

C-3

C

(77

K]
c-
O

__J

E
0
@
©

©

(£3
0"_
Ob

S (7]
Ob

@

Or.."

@
> >,

0 0

Z

q)

o
ED

C -_

0 0

.= r'h
0

C

(D @

4--J
© ©

if_a_

(43 r'- (N

Figure 4. Composite Geo-Scene Map (February 1985-1989)

15



O

O
C3

O
C

(./3

C

c_
V_ a0

C_

c- I

0 co

C_-
0

L_

o

o_

0

F
0

cO

L_J
O3

I,I

',D f_- (N

m

0

CO

(D

o
C

G)

RO
c
©

C
O

(O
O

_D
O_
O_

O_
O_

E,-
CD

O O
z

..
°.

o
r_

©

o o
•+D r_
o
u_ cp
© c
C "--

O3
_D

_ o
c/ _3_

Figure 5. Composite Geo-Scene Map (March 1985-1989)

16



O

O

O
C

C
©

Q- I
0
L_

Cy_ 0o
O O_
(1)

© --

Q_

O9
O
O._

E
O

(D

b_l
C13
C12
L_

_D r"- t'N
W] _ b-

o
O
GO

©

O

©
69
©

C

U')

©
_._J

C

0

©

©

o

tO

C_
C_

%._
q]

F_
q;
> >_
0 o

z

0
ED

©
c -_
0 0

0
_- o_

(D co
(.9 (D

0
0 0

h-a_

Figure 6. Composite Geo-Scene Map (April 1985-1989)

17



O

O
C3

O
C

if3

C

Jm

_C _

o I

O_ :'O
0 .-_

c.D >.,
0

o__

0

E
o

q.)

W
EK

I,I

(N

p...

00

oo

oo

c4

CO

0")

©

O_

E_

0 0
Z

6O

A

o
c-

O0

x3
c-
©

mJ

C

0

@

o
o

°°

0

C .-_
0 0

_._ EZ3
O
_- C_

C

0

0 0

Figure 7. Composite Geo-Scene Map (May 1985-1989)

18



O

O

O
C

(D
C
©
0

O0
.0 O_
_C ,--
O_ I
0 cO
L O0
0_0_
0 ,--

C

09

0
CL

E
0
(o

LJ
(]3
Of
Lm

o
0

o

o 0
0 O0
Ob

o

0
oO

<(9
Ob
O_

©

0

0 _o_-
E.-

> >_
0 0

L_

O3
&)
c_

o
c-

OO

79
c
(3
._]

C

0
©
O

0

q]

o
ED

{D

0 0

•+D a
0

(D c-

O ©

n EL

_ to') t"-

o
0

O0

Figure 8. Composite Geo-Scene Map (June 1985-1989)

19



O

O
C3

O
C

C

6_

0 1
L
C_00
0

o_

0
0_

E
0
0

LJ
03

LJ

("4

o
0
O0

o
0

©

E,-
> >,
0 0
z :_

L

CO

0

K3

0 0

"__ C_

0
L _

c- ._

c- 0 00
(Y') ._ _)

0 ©
__ L.

-(i)

C-

©

_.__1

c
©
©
(D

0

Figure 9. Composite Geo-Scene Map (July 1985-1989)

20



O

O
£:3

0
C

C/9

©
C

C/9 oo
CT_

¢,9 "--

O_ Lo
00

o_

O
Q_

E
O

C)

b_l
crl
o2
I,I

O4
p..

t_
t'-

_D

©

@

(D x_E_
@

0 0

z

O0

g °
121

a

© ©

"_ C7

O

@ C

_ _._
U") __ o

© ©

Cl el_

K_

C

©

___.J

c-
O
©
o

o

Figure 10. Composite Geo-Scene Map (August 1985-1989)

21



O

O
C3

O
c"

U3

C_
C oO

oo I
L_
O0

0-

C7_ n

o E

CL

0
O_

E
0

bJ

m
rY
I,I

cy
F_

F_

0

o

o

o0o
0

o
00

oo

C_
C_

B

©

C_

>
0 0
z

_._ ..
.,

GO

0
C_

(1)
c _
0 Cl

"_ C3
o

C U _)

(f) _ u
0 0

-(3

C-

O
_J

C

0

(D
0

©

Figure 11. Composite Geo-Scene Map (September 1985-1989)

22



O

O

o
C

C

o_

_C

0 o

0 o

@ 0
6_

0
O_

E
O

(D

I,I
m
c12
I,I

o

o

o

o O
O 00

b
tl0

I

©

(,9

(D

©
69

©

C-

u'?

K3
C

O
_2

c-

O
(D

O

O

_D

I1)

8_
_D
> >-,
0 o
z

°.

(D

0
C_

0 0

0

(D c-

o
O ©

_D t'_ t'N
t,q _ r--

o

o
00

Figure 12. Composite Geo-Scene Map (October 1985-1989)

23



O

O
rh

O
C

0q

O_
C O0

O_

(/3 1

0 LD
--- O0

0 __

0
E
>
©

_ Z

O3
0
Q_

E
o

0

W
m

I,I

_ r"- O4

O0

b

o
0

O0

0

(_3

k_

©
O3

c-
(/3

-0
c
0

.._J

c
o
®
o

0

_O

O_
(7)

E,-
> >-,
0 0

z _>

°°

(1..)

0
ED

©
C _-_
0 0

".D ED
0

On
© C

0 0

13_ D_

Figure 13. Composite Geo-Scene Map (November 1985-1989)

24



O

O
C3

/:
O
C

(./3

C O3
O_

oo I

0 LD
°-- O0

_C O_
D__--

0 L_
q_

0
E
o

_ n
.I

if)
©
Q_

E
0

C)

I_J
m
132
I,I

o
0

o

0 O0

b
0O

Ob
i

0

Go o_

0 ._
E,-

o o
z

°°

[D o
cD

C
0 0

•._ n
o

c- o @

o o

n CL

-0
C
0

_..J

c
o
©
o

0

I,Q i_.

O0

Figure 14. Composite Geo-Scene Map (December 1985-1989)

25



_OOOOOOOO_OOOU_Q__OOO
_OOOOOOOOO_OOOUUUOU__OOO

o m_m_mOOOOOOOOOOOOOOOOOU__OOO
_OOOOOOOOOOOOOOOOOOU_UOOOO
_OUUOOOOOOOOOOOOOOOUOUU_OOOOOO
_OUUOOOOOOOOOOOOOOOOOOOOOOOOOO
__UOOOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOOOO

o m_RRWRm_O000000000000000000000000000
m __000000000000000000000000000

__OOOOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOO
__UO00000000000000000000000_
__O0000000000000000000000U_
_UUO00000_O0000000000000000_
_O00000UU_OOOOOOOOOOOOOOOOU_

mmm_m_OOOO_UUO00000000000000_o _m_OOU_OUO0000000000000 _
___OUO0000000000000_
__u_ooooo000000000_
__U_OOOOOOOOOOOOOU_
___O00000000UOOU_
___O0000000000U_
___UOOOOOUO000_
__OOU__O000_O000_O0_
__O00_U_U_O00000000000
__O0_O_O00000UU_O000
__O0_O_O0000U_o

__O__O000u_O000000
__o__O000u_O000000
____uoooouooooooo

____00000000
____uO0OOOOO0
____UO0 OOOOOOO
____OOO_OOOOOOO

o _m_mm_m__UO0000000000
o ____ouo00000000000

____00000000000000
____00000000000000
___UO00000000000000
___uuuuoo000000000000000
___OOOOOOOOOOOOOOOOOOOOO
__0000000000000000000000
__OOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOO

o _mm_O00000000000000000000000
__000000000000000000000000
__0000000000000000000000000
__0000000000000000000000000
__OOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOO
__0000000000000000000000000
__OOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOO
__u_OOOOOOOOOOOOOOOOOOOOOOO

o mmm_m_u_O00000000000000000000000
__OOOOOOOOOOOOOOOOOOOOOOOOO
__OUOOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOOOO
__OOOOOOOOOOOOOOOOOOOOOOOOOOO
__000000000000000000000000000
__000000000000000000000000000
__OOOOOOOOOOOOOOOOOOOOOOOOOOO

__UO000000000000000000000000
__0000000000000000000000000

o mmmmm_m_mm_O00000000000000000000000
__UO00000000000000000000000
__OOOOOOOOOOOOOOOOOOOOOOOO
__000000000000000000000000
__000000000000000000000000
__U_O00000000000000000000C
__UU_O0000000000000000000C
__UO_UOOOOOOOOOOOOOOOOOOOOOI
__UOOOOOOOOOOOOOOOOOOOOOOOI
__OO00000000000000000000001

o _m_m_mm_m_mo00000000000000000000000!
__OO0000000000000000000000
__UOOUOOUOOOOOOOOOOOOOOOOO
__UOUUUOUUUUOOOOOOOOOOOOOO
__OU_OOOO_OOOOOOOOOOOOOO
i___OOOOOOOOOOOOOOOOOO
___OOOUOOOOOOOOOOOOO
n___OOOUOOOOOOOOOOOOO

i_M__M_U_OOOOOOOOOOOOOO

I_@_@_@@@_@_00 O000000U_ 000
im°i_mm_mm_wm_mm_oo_uoOOOU_Oo_ooo

n___u_OOOOOOOOOO

n____OOOOOOOU_
n____oOOOOOOO_

n____UO0000000

____ooooooooo
____ooooooooo
____noooooooooo
____oooooooooo
____oooooooooo
____u_OOOOOOOO

_O_O__U_U_U_OOOOOOO

_OOOU__OUOO_UO_OO_OOO

mmmmmOOOOUmmmmmm_n_aannc, a_o_o
m_mmmOOOOOmmmmmm_M_n_ona_J_
mm_mmOOOOUmmmmmm_OO_a_uOO_Ma_

m_mmmOOOmmm_mmmJ_o_oOU_a_J_
m_mmmooommmo_JJ_duoo_oou_a_J_J

mmmmmooummmm_J_duooun_n_a_

m_mmmoooomm_o_dMuuuoou_M_M_
mmmmmooooJm_uo_u_ooo_aan_o_

mmmmmoooooum_uo_uuo_a_nn_,n_oo
mm_mmoooooo_ooo_ooo_l_o_M_oo
_0000000000_00__000

OO00000000000000000000000000__
DOOOOOOOOOOOOOOOOOOOOOOOOOOOU_

IOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
DOOOOOOOOOOOOOOOOOOOOOOOOOOOU_

O0 00000000000000000 0 O00U_mmmmm
_OO8OOOOOOOOOOOOOOOOO8088OOOO .......

DO000000000000000000000000000_
DOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
DOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO_

DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
DO00000000000000000000000000000_
DO 000000 00000000000 00000000_
)0_000000_00000000000_00000000 .....
)U_UOOOOOOOOOOOOOOOOOOOOOOOOOU_
)_OOOOOOOOOOOOOOOOOOOOOOOU_
)__OOOOOOOOOOOOOOOOOOOOOOU_

U__UOOOOOOOOOOOOOOOOOOOOOU_
__OUO0000 0 O0000000OOOU_
__oOOOO_O_OOOOOOOOOOO_mm
__00000000000000000_
__00000000000000000_
J__UOOOOUO0 OUOOUO0_
___O000000_O000UUOm_
___UOOOOOOOOOUO_U_

_O00UUU__UO00000__
_UO000000 U_O_O00000__
_UOOOOOOOO_OOOOOOOOOOOOOOm_m_m
_00000000000000000000000000_
UUOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
)000 O00000000000000000000000_mm_m_
)OOO_OOOOOOOOOOOOOOOOOOOOOOOOmm_m_mm

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
O0000000000000000000000000000U_
)O000000000000000000000000000U_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
O00000000000000000000000000000m_mm_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
00000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O00000000000000000000000000000m_
000000000000000000000000000000_
O00000000000000000000000000000U_
O00000000000000000000000000000U_
O00000000000000000000000000000U_
0000000000000000000000000000000_
O000000000000000000000000000000_U_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
O000000000000000000000000000000UO_
000000000000000000000000000000000_
O000000000000000000000000000000UO0_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
0000000000000000000000000000000000_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
OOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
O0000000000000000000000000000000U_
O0000000000000_O0000000000000000U_
O000000000000_O00000000000000000Um_
O00000000000000U_OOOOOOOOOOOOOOOU_
O0000000000000000UOOOOOOOOOUO000_
0000 O000000000000000000000_UO00_
0000_0000000000000000000000_0_0_
O00000000000000000000000000_OU_
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000U__
O0000000U_JUO0000000000000__
OOUOOOOO_oooooooooooo_m_
o_uooou__ooooooooo__
U_UUU__UOOOOOOOOOOO__
_UOUU__OOOOOOOOOOOU__
_UOOOU_UOOOOOOOOOOOU__
_OOOU_UOOOOOOOOOOOOU__
UOOU__OOOOOOOOOOOOOU__
O000_UOOOOOOOOOOOOOU__
O0000_UO0000000000000__
O000U_OOOOOOOOOOOOOU__
O0000U_UOOOOOOOOOOOOU__
UOOOOOO_UOOOOOOOOOOOOU__
UOOOOOO_OOOOOOOOOOOOU__
OOOOOOOU_OOOOOOOOOOOOU__
UOOOOOOOOUOOOOOOOOOOOOOOOU__
OUOOOOOOOOOOOOOOOOOOOOOOOU__
OUOOOOOOOOOOOOOOOOOOOOOOOU__
UUOOOOOOOOOOOOOOOOOOOOOOOU__
_000000000000000000000000__
O000000000000000000000000U__
O000000000000000000000000U_m_m_m
O000000000000000000000000U__
OOOOOOOOOOOOOOOOOOOOOOOOOU__
OOOOOOOOOOOOOOOOOOOOOOOOOU__
OOOOOOOOOOOOOOOOOOOOOOOOOU__
OOOOOOOOOOOOOOOOOOOOOOOOOU__
00000000000000000000000000__
OOOOOOOOOOOOOOOOOOOOOOOOOO__
00000000000000000000000000__
O0000000000000000000000000U__
O00000000000000000000000000_mm_m
000000000000000000000000000__
00000000000000000000000000__
00000000000000000000000000__
00000000000000000000000000__
00000000000000000000000000__
OOOOOOOOOOOOOOOOOOOOOOOOOO__
00000000000000000000000000__
OOOOOOOOOOOOOOOOOOOOOOOOOU__
00000000000000000000000000__
O0000_O0000000000000000000_mmm_m_
00000_00000000000000000__
OOOOOOU_UOOOOOOOOOOOOOOOOO__
OOOOUOOOOOOOOOOOOOOOOOOOOOU__
_UU_UOOOOOOOOOOOOOOOOOOOOO__
_UOOOOOOOOOOOOOOOOOOOO__
_U_OOOOOOOOOOOOOOOOOU__
_J__UOOOOOOOOOOOOOOOO__
__J_OOOOOOOOOOOOOOO__
__UO0000000000000__
__UOOOOOOOOOOOOO0__
__J_O0000000000000__

_UU_OOOOOOOOOOOOOOOOOOOO__
O0000UO00000000000000000000__
OOOOOOOOOOOOOOOOOOOOOOOOOOO__
000000000000000000000000000__
000000000000000000000000000__
OOOOOOOOOOOOOOOOOOOOOOOOOOOO__

omm
u_coo
o.q u_ c_u

=

o o

%o

@ VI

m,=

@ 0
la
m Vl
L,

_ o

= VI

_ °"I

O

.m

26



_O0000000UUO00_O__O0
_O00000000_O00_UUOU_Q__O0

o WW_m_OOOOOOOOOOOOOOOOOU__UO0
_O00000000000000000U_O000
__OUUOOOOOOOOOOOOOOOOUUO_O0000
__OUO0000000000000000000000000
__UO000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000

o m_wm_m_UO0000000000000000000000000
__00000000000000000000000000
__UO000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__UO00000000000000000000000
__UOOOOOOOOOOOOOOOOOOOOOOOU_
__OOOOOOOOO0000000000000000_
__O00000_U_O000000000000000_
__O00_OO000000000000000_

o __m_O_W_OUO0000000000000_

___O000000000000O_
___OOOOOOOOOOO0_
___UOOOOOOOOOOOU_
___UOOOOOUO000_
___JJ_UOOOOUOOOOUO0_

o w_ww_mwwm_O_ww_U_OOOOOU_O000

____MO0000_O00000
___J_UOOOOUO00000
___J_UO00000

____UO00000000
__JJ_J_JJO000000000

o _W_Wmw__UO000000000
o __JJ_UUO00000000001

__J_QQQ_JUO00000000000'
___J_J_JUO000000000000
___J_J_JUO0000000000000
__J_OUUOUO00000000000000
___00000000000000000000
___000000000000000000000
__0000000000000000000000
__JO0000000000000000000000

_o m_m_mw_w_O0000000000000000000000
_i__00000000000000000000000

__000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__00000000000000000000000
__00000000000000000000000
__UO000000000000000000000

o w_W_wwWW_O0000000000000000000000
__000000000000000000000000
__0_000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__000©0000000000000000000000

__UO000000000000000000000000
__0000000000000000000000000

o _W_W_WUO00000000000000000000000
__000000000000000000000000
__O000OO000000000000000000
__000000000000000000000000
__000000000000000000000000
__0000000000000000000000
__U_O00000000000000000000
__0_000000000000000000000
__00000000000000000000000
__00000000000000000000000

o Wm_W_WW_UO0000000000000000000000
__00000000000000000000000
__O0_OOUO0000000000000000
__O_OOUUUUO0000000000000
__0_0000_00000000000000
___O00UO0000000000000
___MOOOUO000000000000
___M_OOOUO000000000000
___U_O0000000000000
___J_O000000000_O00

o m_m_w_w__OOOOOOOOOOU_O00

___oJ_oO0ooooooo
__J_JJJM_J_J_UOOOOOOU_
___M_JMM_J_OOOOOOOU_
___J_J_J_UO000000_

____UO000000
____UO0000000
____UO0000000
____00000000

____UO0000000
____000000000
___J_O000000000
___J_O000000000
____0000000000
____UO0000000
___M_O_O000000

_O_OU__OUOO_UO_O00000

_O000__M_UO_ _
_O00_U__O_UO0_

0000000 O00 O000 O000000000 O000_n _n _n09_n01 _nln
O000000000000000000000000000o_
O000000000000000000000000000o_
DO00000000000000000000000000O_
O000000000000000000000000000_m
_0000000000000000000000000000_
_0000000000000000000000000000_

IO0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
O00000000000000000000000000000U_
000000000000000000000000000000_
0000000000000000000000000000000_
0000000000000000000000000000000_
O0_O00000000000000000000000000_m_
OO_U_OOOOOOOOOOOOOOOOOOOOOOOOU_
O_UOOOOOOOOOOOOOOOOOOOOOOU_
O_J_OOOOOOOOOOOOOOOOOOOOOOU_
U__UO00000000000000000000_
__UO00000000000000000000_
__ooooooooooooooooooo_
__uooooooooooooooooo_
_MM_M_O0000000000000000_
___UOOOOUO000OOOOO0_
___O00000000000UUOWm_
_J__UOOOOOOOOOUU_U_

_OOUOOOOOOOOUUU_UOOOOOOU_
_UO0000000000000000000000_
_UO000000000000000000000000_
UUO00000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000_mwm_w
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
000000000000000000000000000000_
O0000000000000000000000000000O_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O0000000000000000000000000000_mwm_
000000000000000000000000000000_
000000000000000000000000000000_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O00000000OO0000000000000000000_
O00000000000000000000000000000_m_m
000000000000000000000000000000_
000000000000000000000000000000_
O00000000000000000000000000000U_
O00000000000000000000000000000U_
0000000000000000000000000000000_
O000000000000000000000000000000_U_
O000000000000000000000000000000_O_

IO000000000000000000000000000000UO_
'000000000000000000000000000000000_
O000000000000000000000000000000000w_
000000000000000©000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
O00000000000000000000000000000000O_

O00000000000000000000000000000000O_
000000000000000_000000000000000000_
O0000000000000UOUOOOOOOOOOOOOOOOO_mW
00000000000000000_000000000000000_
O0000000000000000UUOOOOOOOOOUO000_
O000000000000000000000000000_UO00_
O000000000000000000000000000_OUO_
O000000000000000000000000000_UU_
O00000000000000000000000000U__
O00000000000000000000000000U__
O0000000000UOOOOOOOOOOOOOOOU__
O00000000U_UOOOOOOOOOOOOOU__
O00_O000_O00OO0000000www_wm_m
O0_UOOOU_UUUO00000000__
OU_UUU__UO0000000000__
O_UOUU__OOOOOOOOOOOU__
O_UOOOU__OOOOOOOOOOOU__
O_O000_O_UOOOOOOOOOOOOU__
U_OOU__OOOOOOOOOOOOOU__
UOOOO_CUOOOOOOOOOOOOOU__
O00000_UO0000000000000__
O0000U_OOOOOOOOOOOOOU__
O00000__O00000000000_wmwmwm_
UUO0000_O00000000000__
_UOOOOOO_OOOOOOOOOOOOU__
_O000000_O00000000000U__0
_UOOOOOOO_UO00000000000000__
_0000000000000000000000000__
000000000000000000000000000__
OUUO00000000000000000000000__
_000000000000000000000000__
_O000000000000000000000000O__
O0000000000000000000000000_m_mmw
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000O__
O0000000000000000000000000O__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O000000000000000000000000000W_W_
!OOO0000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
00000000000000000000000000__
O0000000000000000000000000O__
00000000000000000000000000__
O0000_u_OOOOOOOOOOOOOOOOOOmmmw_wm_
000000_00000000000000000__
O000000UOUO0000000000000000__
UOOOOUOOOOOOOOOOOOOOOOOOOOOU__
_UU_O000000000000000000000__
_UO0000000000000000000__
U_U_OOOOOOOOOOOOOOOOOU__
__UO000000000000000__
_M_O00000000000000__
__UO0000000000000__
__O00000000000000_WW_
__00000000000000__
__UO0000000000000__
__UO000000000000000__
_O_UO000000000000000000__
_UOOOOUO00000000000000000000__
_000000000000000000000000000__
0000000000000000000000000000__
oooooooooooooooooooooooooooo__
O000000000000000000000000000U_

E

I= Vl
@

m vi
_ o
ell _

0_0

>_

l,l
= Vl

@
a_

@

27



_O000000U_UUUOUJ_UJ_Q_Q_400
_O0000000UUOOOU_U_Q_Q_O0
_O00000000_O00UUUOU_D_00

_O00000000000000000U_UO00
__OU_OOOOOOOOOOOOOOOUUUUJO0000
__OUUO000000000000000000000000
__0000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000

o mmmm_umwmuO0000000000000000000000000
__00000000000000000000000000
__UO00000000000000000000000O
__000000000000000000000000
__000000000000000000000000
__0000000000000000000000000
__UO0000000000000000000000_
__UUOOOOOOUO0000000000000000_
__O00000UU_OOOOOOOOOOOOOOOOU_i
__O000_UUO000000000000000_

___0000000000000000_I
__U_00000000000000_!
__U_O000000000000U_
___UO0000000UO0_
___UO0000000000U_
___000000U0000_
__OOU_JUO000UO000UO0_
__OOU_JU_UO00000UO00
__OOJ_U_O00000UUUO00

o __m_ou_u_ooou_uooSoo

__0__0000_000000
____J_O000_O00000
___J_UOOOUUO00000

____UO000000
____UO00000000

o ____00000000000
___0_000000000000
____UO000000000000
_mmmm_m__JuOOOO0000000ooo
_m__UUOUUO00000000000000
_m__O0000000000000000000
___000000000000000000000
__J_O000000000000000000000
__U0000000000000000000000

__UO0000000000000000000000
__000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__00000000000000000000000
__00000000000000000000000
__000000000000000000000000

__0_000000000000000000000000
__0U000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000

0000000000000000000000000000__
000000000000000000000000000__

_0000000000000000000000000000_
00000000000000000000000000000_
000 00000000000000000 000 0 _
00080000000000000000080008088 .......
00000000000000000 00000000000_
00000000000000000_000000000000_m_m
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000U_
0000000000000000000000000000000_
0000000000000000000000000000000_
0000000000000000000000000000000_

0_00000 0 0 0 _%_ooo88o8888888888888o888o8_ ....
0_U00000000000000000000000_
0__00000000000000000000000_
__00000000000000000000000_
_J_UUO000000000000000000U_
__0000000000000000000_
__U00000000000000000_
__00000000000000000_

___UO00000000UOOUO0_
___000000 00_00m_

___U_OUO000U__

_0000_U__0000000__
_O00000000UUU_U0000000_m_
_U00000000000000000000000_m_
_00000000000000000000000000_
UU000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000ww_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
00000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
0000000000000000000000000000000_
0000000000000000000000000000000_
0000000000000000000000000000000_
0000000000000000000000000000000_
0000000000000000000000000000000_0_
0000000000000000000000000000000_0_
000000000000000000000000000000000_
000000000000000000000000000000000_
000000o000000000o00000000000000o00_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_

I.,

VI

@ 0
u_

_Io

:__UO000000000000000000000000
__m0000000000000000000000000

o m__mU000000000000000000000000
__U000000000000000000000000
i__000000000000000000000000
__000000000000000000000000
__000000000000000000000000
!__U_0000000000000000000000
!__00_000000000000000000000
__U0_U000000000000000000000
!__UO0000000000000000000000
I__U00000000000000000000000
imm_mm_mm_O000000000000000000 0 0 O0

............ 00000000000000000000000
!__UOOUOOU00000000000000000

__0U_0000_00000000000000

___000_0000000000000
___U_00000000000000

olmmmmmmmmmmmmm_ooooooooooo_oOQO
ml___uoouuouou_uo0ooO

___M_u_00OOO00000

I___J_JJ_OOOOOOOUJ

___o__uooo0000
___J_uoooooooo
__M___uoooooo0o
__M__J_OOOO000O

__M__J_O00000000
I__J__0000000000
mmmmmmmm_m_J_J_J_aa0000000000
__J_J__0000000000
__J_O__U_O0000000
__J__O_O000000

_000UU__O0_UO0_

i _000_000_J_000__

_O0000_U_UUO__O
_000000_U0_000__00
_O000000000J_O0__UO0

i _00000000000_J000__00

000000000000000000000000000000000U_
000000000000000_000000000000000000_
000000000000000000000000000000000U_
O000000000000000U_O00000000000000U_
O0000000000000000UUO0000000000000_
0000000000000000000000000000_U000_
oooooooooooooooooooooooooooo_uuo_
0000000000000000000000000000_UU_
0000000000000000000000000000__
O00000000000000000000000000U__
O0000000000UO00000000000000__
O00000000_O000000000000U__

O0_UOOOU__UO000000000__
ou_u__ooooooooooo__
O_uo_u__ooooooooooou__

OJOOOO_UOOOOOOOOOOOOU__
_0000__00000000000000__
UOOOO_UO0000000000000__
000000_00000000000000__
O00000_O000000000000U__
O00000_O000000000000U_W_
UUO00000_O000000000000U__
UUO00000_O_O00000000000U__
_0000000U_O00000000000U__
_UO000000_O000000000000000U__
_00000000000000000000000000__
O0_O0000000000000000000000U__
00_000000000000000000000000__
_000000000000000000000000__
_00000000000000000000000000__
O00000000000000000000000000_mmm_
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000U__
O0000000000000000000000000U__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O00000000000000000000000000U__
O000000000000000000000000000_m_
0000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000U__
000000000000000000000000000__
O0000_ouOOOOOOOOOOOOOOOOOO_m_mm_l
000000_00000000000000000__
O000000UUUO0000000000000000__I
0000000000000000000000000000__
_UU_UO00000000000000000000__
_U00000000000000000000__
_U_O0000000000000000U__!
_J_UO000000000000000__i
__000000000000000__!
__UO0000000000000__:
__O00000000000000_m_m_m_
_J_oooooooooooooo__
__Juoooooooooooooo__!
__uooooo00oo00o000o__
_uu_ooooooooooooooooooo__
_uo000uoo0000ooooooooooooooo__
uooooooooooooooooooooooooo00__
0000000000000000000000000000__
0000000000000000000000000000__
00000000000000000000000000000_

u_o

@ VI

v,

rZ

28



_O00000000UJ_U_JO_Q_J_JO0

_O00000000UUOOOU_U_Q__O0
_0000000000_000_0_0__00

o mm_mmOOOOOOOOOOOOOOOOOOOU__o0
_o0000000000000000000_uO00
_o000uuooooooooooooooouu_u_ooo00
_oooouuoooooooooo0oooo0oo00ooo0o,
_UOUUO0OO000000000000000000000
__0000000000000000000000000000
__uo0oo0ooooo00oo0oooo0ooo0ooo
__00ooo000oo000o0000o0000000o
__000000000000000000000000000
__ooo0ooo000ooo00ooo00o000o0

o mmmmm_mmm_O0000000000000000000000000
__00000000000000000000000000
__uo00oo00000000000000000000
__o0ooo0ooo0o0o0000o000o00
__00o00000o0000o000o000o00
__uo0000oo000000000000oo00o
__UOOOOOOOOOOOOOOOOOOOOOOOU_
_uuuoooooouo0000000000000000_
_ooooo0o_u_oooooooooooo00oo_
_ooooooo_u_o0000ooo00oo00oo_

o mmmmmmoooooommm_ouo0000000000000_
_O00_O0_OuO0000000000000_
_o0_0_0000000000o000_
_O_O_OO00000000000U_
_o__uoooooooouoou_
___o0000000000u_
__o__o0o000_0000_
__o_o_u_uoooouoooouo0_
__o_o0ou_u_uoooooouoo0
__u_ooo_u_oooooou_uo00

_u_uu__o0oo_oo000o
_o__J__uooo_uooo00o
_u___uo00000
_uo___o000000
_o___uoo0ooo0
____uo0oo00000
____0000000000

o mmmmmmommmm__uo000000000
o _u___uuoo000000oo 0

_u___uO000000000000
____0000o00o000000
_U__UU_UUO00000OOO000OO0 ¸
_0__00000000000000000000
_0_000000000000000000000
_0o_000o000o00000000o00ooo
_oo_uo000000000000000000000

o _mmm_moomm_m_O0000000000000000000000
_o0_uo000000000000000oo00oo0
_o0_0ooooo0oooo0ooo0oo00ooo0
_oo_J_o0000oo00000000000000000
_00_000000000000000oo0000000
_0o_o0000oo00000000000000000
_o0_00o000000000o00000000000
_oou_o000ooo0000000oo00ooo0o
_oou_ooo0oooo000000oo0oooooo

o

o0000oo0000000000o0000oo0000__
o0000o0000000000oo0000000000o_
O000000000000000000000000000O_
O000000000000000000000000000O_
O000000000000000000000000000_mmmmmmm
00000000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
O00000000000000000000000000000U_
O00000000000000000000000000000U_
0000000000000000000000000000000_
0000000000000000000000000000000_
O0_O00000000000000000000000000mm_m_
OU_OUOOOOOOOOOOOOOOOOOOOOOOOOU_
O__O000000000000000000000O_
O__O000000000000000000000O_
U__OOOOOOOOOOOOOOOOOOOOOOU_
__UUO000000000000000000_

:_J_M_O000000000000000000_
__OO0000000000000000_
__00000000000000000_
___UOOOOUOOOOUO0000_
___UOOOOOOOOOOOOUOOmmmm_
___UOOOOOOOOO_U_U_

_O00UUU__UO00000__
_J_UOOOOOOOOUUU_UOOOOOOU_
_O00000000000000000000000_
_00000000000000000000000000_
_000000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000mmmmmmm
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000U_
O0000000000000000000000000000O_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O0000000000000000000000000000_mmmmmm
000000000000000000000000000000_
000000000000000000000000000000_
O0000000000000000000000000000O_
O0000000000000000000000000000U_
O0000000000000000000000000000O_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O00000000000000000000000000000_mmmmm
000000000000000000000000000000_
0000000000000000000000000000000_
0000000000000000000000000000000_
O00000000000000000000000000000U_
0000000000000000000000000000000_
O000000000000000000000000000000_O_
O000000000000000000000000000000_O_
O000000000000000000000000000000UO_

_ooo_oooooooooooooooooooooooolooooooooooooooooooooooooooooooooo_m
_mmmmOOOm_m_OOOOOOOOOOOOOOOOOOOOOOOO,OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_OOmm
_000_000000000000000000000000 0000000000000000000000000000000000_
_O000UOUO00000000000000000000000 0000000000000000000000000000000000_
_0000000000000000000000000000000 0000000000000000000000000000000000_
_0000_00000000000000000000000000 0000000000000000000000000000000000_
_0000_00000000000000000000000000 0000000000000000000000000000000000_
_0000_00000000000000000000000000 0000000000000000000000000000000000_
_O00O_O0000000000000000000000000 0000000000000000000000000000000000_

m

-=

<
I_,

_m

VI

Ilii

_ VI

@ VI

.,_ _

_O00_UO000000000000000000000000
_000_0000000000000000000000000

_000_000000000000000000000000
_O00O_O00000000000000000000000
_0000_00©000000000000000000000
_0000_000000000000000000000000
_0000_0000000000000000000000
_O00U_UU_JO00000000000000000000
_O00U_O_UO00000000000000000000
_O00O_O0000000000000000000000
_O00O_O00000000000000000000000
mmmmOOO_mmmuo0000000000000000000000

_OUO_UOOUOOUO0000000000000000
_OUO_O_UUOUU_UO0000000000000
_OOO_O0_O000_O0000000000000
_O00__O00UO0000000000000
_O00U__O00_O000000000000
_O00__O00OO000000000000
_O000__U_O0000000000000
_O00U__UO0000000000000

• mm_OOOummmm_m_OOOOOOOOOOU_uo00

_O000_J_M_U_J_JO000000000

_O0_U___OOOOOOOU_
_OOU__MM_GM_OO000000 _

_OOU___UO0000000
_O00___UO0000000
_O00___J_O0000000
_O00U_M___O000000
_O00U____UO00_O 0
_O000M____O000
_O000_M_O_O_M_O000

_O00__O_O__OO0000000
_O0_O__O_Oj_O00000000
_O0_O0_J_J_OO_O000000000
_O0_O0__Q_O_O000000000
_00_00___0000000000
_O00_O___UOO0000000
_O00_U___O_UO000000
_O00_U__U_OU_U_O000000
_O00_OUJJ_JOOUOOO_JUO_O00000

_O00000U___UO_
_O0000UU_J_OU_UO0_

O00000000000000000000000000000000U_
O00000000000000_O0000000000000000U_
O0000000000000uO_OOOOOOOOOOOOOOOO_mm

O0000000000000000U_OOOOOOOOOUO000_
O000000000000000000000000000_O000_
O000000000000000000000000000_UUO_
O000000000000000000000000000_UO_
O00000000000000000000000000U__
O00000000000000000000000000U__
O0000000000UOOOOOOOOOOOOOOOU__
O00000000U_UOOOOOOOOOOOOOU__
O00_o000_o00000000000_mmmmmmmm
oo_uooou_uu_ooooooooo__

o_uouo__ooooooooooou__
o_uooo__ooooooooooou__
O_O00U_Q_UOOOOOOOOOOOOU__
UOOOU__OOOOOOOOOOOOOU__
UOOOO_UOOOOOOOOOOOOOU__
O00000_UO0000000000000__
O0000U_OOOOOOOOOOOOOU__
O00000U_OOOOOOOOOOOO_mmmmmmmmm

iO0000000000000000000000000u_mmmmmmmm

O0000000000000000000000000U__
O0000000000000000000000000O__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O00000000000000000000000000U__
O000000000000000000000000000mmmmmmmm
0000000000000000000000000000__i
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000O__
O0000000000000000000000000U__
O0000000000000000000000000U__
O0000_uoooooooooooooooooommmmmmmm_
000000_00000000000000000__
O000000_OOO0000000000000000__
UO0000000000000000000000000__
_OU_UO00000000000000000000__
_UO0000000000000000000__

_o_

o_

_O0©O0_4_J_M_O_UOU__ U_U_OOOOOOOOOOOOOOOOOU__

_O000_J_OU_UO__ __000000000000000__ O_U
_O000U__J_UOO____UO0000000000000__

_O_O00_UUO__O0__ __00000000000000__

_O_O00_O_UUUOOU__ __0000000000000000__
_O_O000_U_UUO00_O_ _UU_O0000000000000000000__
_O_O©O00_U_O_OOO__j_ J_O000_O00000000000000000000__

_O000©O0_UUU_UO__UOIuo00000000000000000000000000__ __O0©O0000_OOU_UOO_Q__O0 0000000000000000000000000000__
_O0©©O©O000©O_O0__UO0 0000000000000000000000000000__ _
_O00000000000_UO__UO0 O0000000000000000000000©O000U_

29



_O00000000UJ_O_J_UQQ_QO_G_O0

_O00000000UUOOOU_U_Q__O0
_O000000000_O00U_OU__O0

o _m_OOOOOOOOOOOOOOOOOOOUQ_UO0
_O0000000000000000000U_UO00
_O000UUO00000000000 O00UUU_O0000
_O000UUO000000000008000000000000
_UUOUUO000000000000000000000000
__0000000000000000000000000000
__000000000000000000000000000
__UO00000000000000000000000000
__000000000000000000000000000
__UO0000000000000000000000000

o __UO0000000000000000000000000
__00000000000000000000000000
__00000000000000000000000000
__000000 00000000000000000
__000000_00000000000000000

__UO00000000000000 00000000
__O000000000000000_O00000U_
_U_UOOOOOOUO0000000000000000_
_UOOOOOOOUU_OOOOOOOOOOOOOOOOU_
_O0000000JU_O000000000000000_
_000000_0_000000000 0000_

o _O00_O0_OUO00000000_O000_
_00_0_00000000000000_
_00_0_0000000000000_
_O__UOOOOOOOOUOOU_

__O__UOOOOOUO000_
__O_O_OOU_UOOOOUOOOOUO0_
__O_O00U_U_U_OOOOOOUO00
__O00_U_OOOOOO_UUO00

_m_OOU__OOOU_UO0000
__00__0000_000000
_U_OUJ__O000_O00000
_O___UOOOU_O00000
_uum___oooooo
_uo___ooooooo
_O___UO000000
____0000000000
____0000000000

o _O___UO000000000
o ____UUO0000000000

___O_O_UO00000000000
____0000000000000
___UO0000000000000
_U__UUU_UO00000000000000
_0__00000000000000000000
_O_J_O00000000000000000000
_O0_J_O000000000000000000000
_O0_UO000000000000000000000

o _00_00000000000000000000000
_O0_UO0000000000000000000000
_00_000000000000000000000000
_00_000000000000000000000000
_00_000000000000000000000000
_00_000000000000000000000000
_OOU_O00000000000000000000000
_OOU_UO0000000000000000000000
_OOU_O0000000000000000000000
_OOU_UUO000000000000000000000

o _O00_UO0000000000000000000000
_000_000000000000000000000000
_O000_OUO00000000000000000000000
_0000000000000000000000000000000
_0000_00000000000000000000000000
_0000_00000000000000000000000000
_0000_00000000000000000000000000
_O00U_O0000000000000000000000000

_O00_UO000000000000000000000000
_000_0000000000000000000000000

o _O00_UO0000000000OO00000000000
_O00_UO00000000000000000000000
_0000_000000000000000000000000
_0000_000000000000000000000000
_0000_000000000000000000000000
_O000_O_O000000000000000000000
_O00U_U_O00000000000000000000
_O00U_UO_UO00000000000000000000
_O00_UO0000000000000000000000
_O00_UO0000000000000000000000
_O00_UO000000 000000000000000

o _O00_UO000000_O00000000000000

_O_O_UOOUOOUO0000000000000000
_OUO_UO_UOOUUUO00000000000000
_OUO_M_OU_O000_O0000000000000
_O00__JOOOUO0000000000000
_O00__J_OOOUO000000000000
_O00__O00UO000000000000
_O000_J_U_O0000000000000
_O00U_M__UOOOOOOOOOOUO00

o!_O00U__OOOOOOOOOOUU_O00_O000__U_OUUOUO_UO0000
_mmOOOO__J_J_U_J_O000000000
mmmooou___uoooooou_
_O0_U___OOOOOOOU_

_O0____O00UUO000
_m_O0____O_O000

_OOU____O0000000
_O00___J_O0000000

_O00U__J_J_UOOOUO0
_O000_J___O000

_O0_O0_J_QJ_JJ_Q_JJQQ_O000000000

_O00000UJ_J_JJ_J_JJJ_Q_UO_J_Q

_O0000UOJJJ_JJJ_O_JJ_QUO_J_J_Q
_O0000J_JJ_J_JOJ_UOU_QQQ_J_J
_O0000J_JJ_J_OU_UO_Q_QJJ_J_J
_O000U_JJJ_JJ_JOUJ_OOQ_Q_J_J_J

0000000000000000000000000000__
O000000000000000000000000000U_
00000000000000000000000000000_
00000000000000000000000000000_
O000000000000000000000000000U_
00000000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
O00000000000000000000000000000U_
O00000000000000000000000000000U_
0000000000000000000000000000000_
0000000000000000000000000000000_
OO_O00 0 0 0 0 0 O_m_o_88888o88o88888o88o8o888oo_
O_UOOOOOOOOOOOOOOOOOOOOOOU_
O_J_J_OOOOOOOOOOOOOOOOOOOOOOU_
U__UOOOOOOOOOOOOOOOOOOOOOU_
J_J_UUOOOOOOOOOOOOOOOOOOOU_
J__UO00000000000000000_
_J_JJ_O0000000000000000_
a_Ja_J_aOOOOOOOOOOOOOOOOO_D
J__JJ_UOOOOUOOOOUOOUO0_
___O00000000000_UO_

J_OOOU_U_JJ_J_O00000__
J_UOOOOOOOO_JJJ_O00000__
_UO0000000000000000000000_
_UO000000000000000000000000_
UUO00000000000000000000000000_
00000000000000000000000000000_

000000000000000000000000000_
0000000000000000000000000000_

00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O0000000000000000000000000000u_
000000000000000000000000000000_
000000000000000000000000000000_
O0000000000000000000000000000U_m_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O00000000000000000000000000000_m_m_
000000000000000000000000000000_
O00000000000000000000000000000U_
000000000000000000000000000000_
0000000000000000000000000000000_
0000000000000000000000000000000_
O000000000000000000000000000000_U_
O000000000000000000000000000000_U_m_
O000000000000000000000000000000UO_
000000000000000000000000000000000_
O0000oo000ooooooooooooooooooooouoo_m
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
000000000000000000000000000000000_

O00000000000000000000000000000000U_
000000000000000_00000000000000000_
O0000000000000_OUO000000000000000_
0000000000000000_000000000000000_
O0000000000000000U_OOOOOOOOOUO000_
O000000000000000000000000000_UO00_
O000000000000000000000000000_UUO_
O000000000000000000000000000_UU_
0000000000000000000000000000__
0000000000000000000000000000__
O0000000000_O00000000000000U__
O00000000U_UOOOOOOOOOOOOOU__

IO0_UOOOU_J_O00000000__
IOU_UUU_J_J_O0000000000__
D_UOU_J_OOOOOOOOOOOU__
O_UOOOU__O0000000000__
_O00_J_UOOOOOOOOOOOOU__
UUOOU__OOOOOOOOOOOOOU__

iO0000_UO000000000000__
IO00000_J_UO0000000000000__
IO0000U_OOOOOOOOOOOOOU__
DOOOOOU_UO00000000000__

IOUOOOOOU_UO00000000000__

_O000000U_OOOOOOOOOOOOU__
JUOOOOOOOUUOOOOOOOOOOOOOOOU__
_OUOOOOOOOOOOOOOOOOOOOOOOOU__
000000000000000000000000000__
!OUOOOOOOOOOOOOOOOOOOOOOOOOU__
_000000000000000000000000__
_O000000000000000000000000U__
O0000000000000000000000000u_m_mmmm
O0000000000000000000000000U__
:O0000000000000000000000000U__
O0000000000000000000000000U__
000000000000000000000000000__
O0000000000000000000000000U__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O00000000000000000000000000U__
O000000000000000000000000000_mmm_m_m

O0000u_uUOOOOOOOOOOOOOOOOOOmmmmmmmmm
000000_00000000000000000__
O000000UUUO0000000000000000__
UOOOOUOOOOOOOOOOOOOOOOOOOOOU__
_U_UO00000000000000000000__
_UO0000000000000000000__
U__OOOOOOOOOOOOOOOOOU__
__UO000000000000000__
__000000000000000__
__UO0000000000000__
__UOOOOOOOOOOOOOOm_m_
_J_O0000000000000__
__UO0000000000000__
__UO000000000000000__
_UU_UO000000000000000000__
_UOOOOUO00000000000000000000__
UO00000000000000000000000000__
0000000000000000000000000000__
0000000000000000000000000000__
00000000000000000©0000000000__

_o_
_o

o_

VI

.iml

I_ Itl

VI

fa VI

.m

VI

3O



_0000000(

O000000000000000U_Q_UO0

)O

DO0000000000000000
000©000000000000000000000

300
UO00©O00000000000000000©O00

_0000000000000000000

DO000000000000000000
_00©000000000000000

O0
00000000000000

O000_OUO0000000000000_
000000000000_

0000000000_
DO00000000_

_UO000000000_
_OO000OO000_O0_

O_OOOOOOOO_O00
_O00000_UO000

O_OO0000
_O000U_O00000

_JOOOOUUO00000
__OO00000
__ooooooo

_o_o_J___uoooooo 0

)ooo0oooooooo
_ooooooooooooooo
_uuuuoooooooooooooooo
_00000000000000000000
_000000000000000000000

_00
0ooo(

_00_00000000000000000000000
_O0_UO0000000000000000000000
_00_000000000000000000000000
_00_000000000000000000000

_OOU_J_O0000000000000OO000OO000
UO00000000

o _m_OOO_U_O0000000000000000000000

000000000000000

0000000000000000000000000000__
O000000000000000000000000000O_
O000000000000000000000000000O_
0000000000000000000000000000__
00000000000000000000000000000_
00000000000000000000000000000_

O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
OO00000000000000000000000000000_
I0000000000000000000000000000000_
O0_O00000000000000000000000000_m_m
OU_UUO00000000000000000000000_
O_UOOOOOOOOOOOOOOOOOOOOOOU_
0__000000000000000000000(

300000(

___O000000000000UO0_

_M_UOOOOOOOOUUU_UOOOOOOU_
DOOOOOOOOOOOOOOO_m

_O0000000000000000000000000_
OOO000000000000000000(
0000000000000000000000000000
O0000000000000000000000000000_mm_
0000o000000,
Co0000oo000,
000000000
00000000000000000000000000000_
O0000000000OO0000000OO0000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_

000000000000000000000000000000_
O0000000000000000000000000000O_
000000000000000000000000000000_
000000000000000000000000000000_
O0000000000000000000000000000O_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_

O000000000000000000000O_
000000000000000000000000000000_
O0000OO00000000000000000000000_
000000000000000000000000000000_
O00000000000000000000000000000O_
O00000000000000000000000000000O_
0000000000000
0000000000000000000000000000000_
00000000000000000000_

00000000_
0000000000000000000000000
00000000000(

O00000000OO00000000000000000000UO0_

0000000000000000000000000
00000000000000000000000000000000
00000000000000000000000000000000
OOO00000000000I
O00OO000000000000Ol

0000000000000

=mmmmooo_uo00000000000000000000000
_uo0©oo000000000ooo000oo00

_0000_000000000000000000000000
_O000_U_O000000000000000000000
_O00U_UU_O00000000000000000000
_O00U_UO_UO00000000000000000000
_O00U_O0000000000000000000000
_O00O_O0000000000000000000000

o _O00_UO0000000000000000000000
_O00_UO0000000000000000000000
_OUO_UOO_OOUO0000000000000000
_OUO_UOUUUOU_UUO0000000000000
_OUOU_OO_O000_O00000000000(

_O00U__OOOUO000000000000
_O000__O_O0000000000000

_O00__O000000000UUO000

_oooo_
_ooou

_oo__u__ououoooo 0

_OOU_MJ_M__UO000000
_OOU___UO0000000
_O00_J___UO0000000
_O00__J__M_O0000000
_O00U___J_O000000
_O00U_J__j__UOOOUO0
_O000_J__j_O000
_O000J_JJ_Q_j_j_O000

o m_OOOO_U___UO00000
_O000J_j_Q_M_UO0000000
_O0_OJMJM_J_Q_j_Qj_O00000000
_O0_OOU_JJ_jJQ_O000000000_00_00_

J_J__UUO0000000
_O00UUU__j_U_UO000000

0000

_O00000U_4___U_O

_mooooo__o_uoo_

_o_ooo_ooo_ooou
_O_O00U_O_OUOOU_

_O0000000_UOU_UO0__O0

0000000000000000000000000000000
0000_000000000000000

000 O000000000UOUOOOOOOOOOOOOOOOOU_
O00_O00000000000U_O000000000OO0
00000000(
000000000
0000000000000000000000000000_
000000000000000000000000000(
00000000
00000000
O00000000000000000000000000U__
O00000000U_UOOOOOOOOOOOOOU__
O00UO0000_O00000000000__
O0_UOOOU_UUUO00000000__
OU_UUO_O_UO0000000000__
O_UOOU_G_OOOOOOOOOOOU__
O_OO00U_UOOOOOOOOOOOU__
O_O00UJ_UOOOOOOOOOOOOU__

UOOOO_UOOOOOOOOOOOOOU__
O00000_UO0000000000000__

O00000U_OOOOOOOOOOOOOUm_m_
U_OOOOOU_UOOOOOOOOOOOOU__

_O000000U_OOOOOOOOOOOOU__
_UOOOOOOOUUO000000OOOOO000__
_O_O0000000000000000000000U__
OOUO0000000000000000000000__
OUUOOOOOOOOOOOOOOOOOOOOOOOU__
_000000000000000000000000__
_O000000000000000000000000U__
00000000000000000000000000
0000000_
O0000000000000000000000000U__
O0000000000000000000000000U__
000000000000
O0000000000000000000000000O__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O00000000000000000000000000U__
0000000000000000000000000000__
0000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000U__

O0000000000000000000000000U__
O0000U_OOOOOOOOOOOOOOOOOOOOm_mm_
000000_00000000000000000__
O0000000UUO0000000000000000__
O0000UO000000000000000000000__

DO00000000000000__
U_U_O00000000000000000__

DO00000000__
__UO0000000000000__
__o00000000000000_m_m_
__00000000000000__
__UO0000000000000__
__UO000000000000000__
_UU_UO000000000000000000__
_UOOOOUO00000000000000000000__
UO00000000000000000000000000__
0000000000000000000000000000__

000000000__

=
=

0

_I VI
,=o

•,, "_I

_I III

=,,,_

_ VI

31



o

o

o !

o

iÙ

o

_O0000000U_UUUOU_O_QQQQ_JJ_O0
_O00000000UUOOO_U_Q_O0
_O000000000_O00_UOU__O0

l_mm0000000000000000000__O0
_O0000000000000000000U_UO00
_O0000UOOOOOOOOOOOOOOOUUUU_O0000
_O000UUO000000000000000000000000
_UUOU_O000000000000000000000000
__0000000000000000000000000000
__000000000000000000000000000
__0000000000000000000000000000
__000000000000000000000000000
__UO0000000000000000000000000
mmmmmmmmRuo00oooo000oo00oo0ooooooo00
m__00000000000000000000000000
__U0000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__0000000000000000000000000
__000000000000000000000000U_
_UUUO00000OO0000000000000000_
_O0000000OO_OOOOOOOOOOOOOOOOO_
_O0000000_UUO000000000000000_
m_m_OOOOOOOU_OUO0000000000000_
_000_00_0000000000000000_
_OOU_UOU_O0000000000000_
_OU_OU_OOOOOOOOOOOOOU_
_OU_OO_UOOOOOOOOOOOU_
_O_UU__UO0000000000_
_OJUOOJJJ_JJ_JJ_UOOOOOUO000_
_U_OOOOOOO_UOOOOUOOOOUO0_

_U_UUOOO_U_J_O00000U_OO00

_UUU_UOOU_O_J_OOOU_UO0000
_OO_OO__JJ_O000U_O00000
_U_jUUJ_JJ_J_JJO0000_000000
_OOU___UOOOUUO00OO0

_UOO__J_J_O_OJ_O000000
_O_U__J_J_OQ_JUO000000
_O_Q_Jj_J__UO00000000
_O_U_a_J_J_O000000000

_U_U__UU00000000000
_U_U_j_J__000000000000
_U_J__U0000000000000
_U__U00000000000000
_UU__UU_UUO00000000000000
_00__0000000000©000000000
_00_J_000000000000000000000
_00_0000000000000000000000
_00_U0000000000000000000000
_mmmmmO0_O0000000000000000000000
_00_000000o00000ooooooo0000

_o0_0000000000o0000000000000
_00_000000000000000000000000
_OOU_O00000000000000000000000
_OOO_O00000000000000000000000
_OOU_O0000000000000000000000
_OOO_OO0000000000000000000000
_mOOO_U_O00000000000000000000000
_O00_UOJO00000000000000000000000
_0000U0_000000000000000000000000
_0000000000000000000000000000000
_0000U00000000000000000000©00000
_0000_00000000000000000000000000
_0000_©0000000000000000000000000
_000U_00000000000000000000000000

_O00_OO000000000000000000000000
_000_0000000000000000000000000
_m_OOO_UO00000000000000000000000
_000_U000000000000000000000000
_0000_000000000000000000000000
_0000_000000000000000000000000
_0000_000000000000000000000000
_0000_0_0000000000000000000000
_O00U_u_000000000000000000000

_000_000000000000000000000000
_000_U00000000000000000000000
_mm_OOO_uO0000000000000000000000
_O00_J_UO0000000000000000000000
_OUO_J_UOOUOOOO0000000000000000
_OUO_OUUUO_UU_O0000000000000
_OOOO_OO_O000_O0000000000000
_O000__O00OO0000000000000
_O00__O00UO000000000000
_O00U_J__OOOUO000000000000
_O000G__UJO0000000000000
_O00O___OOOOOOOOOOOO00
_O00U__OOOOOOOOOOUUUO00
_O000_JJJJJ_J_UUOU_OUO_UO0000
_O000__U_ÙO00000000
_O00U___UOOOOOOU_
_O00U_J_J_J_OOOOOOOU_
_O0_U_JJ__UOOOO000_

_uou__J__J_uooooooo
_oou__J__oooooo00
_OOO___J_oooooooo
_OOO_J__o__00ooooo0
_O00UJ__O__O000000
_000____000000
_0ÙOOJ_J_J___O000
_O000_J_J__J__O000
m_ O00_U___UO00000
_8000___000000000

_0000__0__000000000
_O0000U___O_O000000000
_00000__0_0000000000
_OOUO0___©O00000000
_00000___U_00000000
_O00UUU___UO000000

_O0000__OUOO_UO_JO00000

_000000__00___0

_O00000U__J__O_

_O0000UU__OU_O__
_O0000_J_O_OU_O__

)_O_O00_U_OU_O0__
_O_O00J_JOOO_UOOO_J_

I_oooooooJJouu_J_ooou__J_J_

i_ooooooooJ_ou_uoo__J_OO
_O00000000000_O0__J_uO0
_OOOOOOOOOOOOU_uOu_o_J_uO0

0000000000000000000000000000__
O000000000000000000000000000U_
O000000000000000000000000000U_
O000000000000000000000000000U_
0000 00000 0000 0 0000000__
00008000008000080888800000000 ..... _
00000000000000000000000000000_
O0000000000000000000000000000U_
00000000000000000000000000000U_
000000000000000000000000000000_
O00000000000000000000000000000U_
000000000000000000000000000000U_
0000000000000000000000000000000_
0000000000000000000000000000000_
00_000000000000000000000000000_
0U_OUO00000000000000000000000_
0__0000000000000000000000U_
0__0000000000000000000000U_
0__U0000000000000000000000_
__UO0000000000000000000U_
__U000000000000000000_
__U00000000000000000_
__00000000000000000_
___U0000U0000U00U00_
___UOOOOOOOOOOOOUOOm_mmm
___O000000000UU_U_

___U_OOOOOOU_
_O00U_U__UO00000__
_O00000000UU_O00000__
_UO0000000000000000000000_
_UO000000000000000000000000_
UO000000000000000000000000000_
00000000000000000000000000000_

000 0 0 O0 O0 00000 _m_8800088808088008oo8oo00088888 .......
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000U_
O0000000000000000000ÙO0000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
00 0 0 0 0 0 0 0 0 _m_oo88888o8o888888o88o8o8o8o8o8g_
000000000000000000000000000000_
00000000000000000000000000000U_
00000000000000000000000000000U_
000000000000000000000000000000_i
O00000000000000000000000OO0000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_m_
000000000000000000000000000000_
000000000000000000000000000000u_
00000000000000000©000000000000U_
00000000000000000000©000000000U_
00000000000000000©0©00000000000_
0000000000000000000000000000000_
00000000000000000000©0000000000_
00000000000000000©0000000000000U0_
000000000000000000000000000000000_
O000000000000000000000000000000UOOm_
O000000000000000000OO0000000000000_
0000000000000000000000000000000000_
O0000000000000000OO000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
)O0000000000000000000000000000000U_

O00000000000000000000000000000000U_
O00000000000000_O0000000000000000U_
O0000000000000UOUOOOOOOOOOOOOOOOOU_
O000000000000000U_OOOOOOOOOOOOOOOU_
_O0000000000000000UUO00000000_O000_
IO000000000000000000000000000_UO00_
O000000000000000000000000000_UUO_
O000000000000000000000000000_UU_
0000000000000000000000000000__
O00000000000000000000000000U__
O0000000000UOOOOOOOOOOOOOOOU__
O000000000_UOOOOOOOOOOOOOU__
O0000000U_OOOOOOOOOOOO_m_m_m_

O_UOU__OOOOOOOOOOOU__
O_o00u_uooooooooooou__
O_o00u_uoooooooooooou__
UUO0O__O0000000000OO__
UOOOO_UOOOOO00000000U__
O00000_UO0000000000000__
O0000U_O0000000000000__
DOOOOOU_UOOOOOOOOOOOOUm__
UUOOOOO_UO00000000000__
UUO00000_O00000000000__
JOOOOOOOU_O000000000000__
_UOOOOOOOUUO00000000000000__
_OUOOOOOOOOOOOOOOOOOOOOOOOU__
O0000000000000000000000000U__
OUO00000000000000000000000__
_000000000000000000000000__
_O000000000000000000000000U__
O0000000000000000000000000U_w_W
00000000000000000000000000__
0000000000000000000©000000__
O0000000000000000000000000U__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000U__
O000000000000000000000000000_m_m
0000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000U__
00000000000000000000000000U__
O0000000000000000000000000U__
O0000U_u_OOOOOOOOOOOOOOOOOO_m_m_
000000_00000000000000000__
O000000UUO00000000000000000__
UOOOOUOOOOOO000000000000000U__
_UU_UO00000000000000000000__
_U00000000000000000000__
U_U_OOOOOOOOOOOOOOOOOU__
__UO000000000000000__
__000000000000000__
__UO0000000000000__
__UOOOOOOOOOOOOOOm_
__00000000000000__
J__UO0000000000000__
__J_U0000000000000000__
_UO_UO000000000000000000__
_O0000UO00000000000000000000__
UO00000000000000000000000000__
0000000000000000000000000000__
0000000000000000000000000000__
O000000000000000000000000000U_

_o_

o_

>I
o

!
I

@ =

m VI
-_o

Vl

32



_O000000000_O00_U_OU__O0
_m_O000000000000000000__O0
_O0000000000000000000U_O00
_O000U_OOOOOOOOOOOOOOOUU_U_O0000
_O000U_O000000000000000000000000
_UOU_O000000000000000000000000
__0000000000000000000000000000
__000000000000000000000000000
__UO00000000000000000000000000
__000000000000000000000000000
__000000000000000000000000000
_W_m_O0000000000000000000000000
__00000000000000000000000000
__0000000000000000000000000
__000000000000000000000000
__000000000©00000000000000
__000000000000000000000000
__UO0000000000000000000000_
_UUUOOOOOOUO0000000000000000_
_O000000UU_OOOOOOOOOOOOOOOOU_
_O0000000_UUO000©O0000000000_
_0000000_0_00000000000000_
_000_00_0_00000000000000_
_O00_UOU_O0000000000000_
_O_OU_OOOOOOOOOOOOOU_
_O_UU__OOOOOOOOUOOU_
_O_U_U__UOOOOOOOOOOOU_
_O_UOO__UO0000_O000_
_U_OOOOOOU_UO000_O000_O0_

' l_u_uooo_u_oooooouu_ooo

_o_oo__oooo_oooooo
_o_uu__oooo_oooooo
_ouu___uooo_uooo©oo
_uu___uoooooo
_ooo___ooooooo
_o_o___uooooooo
____uooooooooo
_o___oooooooooo

o _m_O___oo00ooooo0
o _o_o__uuooooooooooo
_ _u___uoooooooooooo

_uu___ooooooooooooo
_u__oooooooooooooo

_oo__oooooooooooooo©ooooo
_oo_o00oooooo0ooooo0ooo00
_oo_oooooooooooooooooooooo
_oo_uoooooooooooooooooooooo

o _o0_oo000oo00o00o0000ooo000
_ _oo_uooooooooooooooooooooooo

_oo_oooo0ooooooooooooooooooo
_oo_oooooooooooooooooooooooo
_oo_oooo000oooooo00ooo0ooooo
_oo_oooooooooooooooooooooooo
_oou_oooooooooooooooooooooooo
_oou_uooooooooooooooooooooooo
_oo_ooooooooooooooooooooooo
_oo_oooooooooooooooooooooo

o _m_ooo_oooooooooooooooo0oooooo
_ _ooo_u_oooooooooooooooooooooooo

_oooo_ouoooooooooooooooooooooooo
_ooooooooooooooooooooooooooooooo
_oooouoooooooooooooooooooooooooo
_oooo_oo©ooooooooooooooooooooooo
_oooo_oooooooooooooooooooooooooo
_ooou_oooooooooooooooooooooooooo

_ooo_ooooooooooooooooooooooooo
_ooo_oooooooooooooooooooooooo

I ° _m_ooo_ooooooooooooooooooooo0o,
_ooo_uoooooooooooooooooooooooo
_oooo_oooooooooooooooooooooo0o
_oooo_oooooooooooooooooooooooo
_oooo_oooooooooooooooooooooooo
_oo©o_ooooooooooooooooooooo0
_ooou_u_ooooooooooooooooooooo
_ooou_oo_uoooooooo0ooo0ooo000oo

_ooo_uooooooooooooooooooooooo
_ _ooo_uooooooooooooooooooooooo

_ _0oo_0000000000000oo00000000

_o©o_uooooooooooooooooooooooo
_ouo_uoouoouooooooooooooooooo

_ouou_o_oooo_oooooooooooooo
_ooou__ooouoooooooooooooo
_0oo__ooo_o00oooooooooo
_ooou__ooooooooooooooooo
_oooo___oooooooooooooo
_ooou__uoooooooooo_ooo

o _O00__oo0oo00ooou_O00

_oooo__u_oooooooooo
_ooo___uoooooou_
_oooo___ooooooou _
_oo_u___uOoooooo_
_oo__u__ooo_ooo 0

_o____uOOOOO00
_OOU___uooooooo0
_ooo___uoooooooo
_ooo____oo000ooo
_ooo____ooooooo
_ooou____uooo_oo
_oooo____oooo
_OOOO__Q__O0OO
_0o0o____ooooo 0
_oooo___ooooooo o
_oo_o___ooooooooo

;_oo_oo___oooo00oooo
_oo_0o___o0o00000o0
_0o_oo___oooooooooo
_ooo©o___u_oooooooo
_ooo___u_uOOOOOOO

_ooooou__ouoo_o_oooooo
_000000__0__o_00
_O00000___uu_ 0

_ooooou__ou_oo_

_ooooo__o_ou__

_o_ooo_ooo_oooou__

_o_oooo__uOOO__

0000000000000000000000000000__
O000000000000000000000000000O_
O000000000000000000000000000O_
O000000000000000000000000000O_
OOOOO0OOO00000000oo0oo0ooooo_m_m_
ooooooooooooooooooooooooooooo_
ooooooooooooooooooooooooooooo_
O0000000000000000000000000000U_
O0000000000000000000000000000O_
000000000000000000000000000000_
O00000000000000000000000000000O_
O00000000000000000000000000000O_
0000000000000000000000000000000_
0000000000000000000000000000000_
O0_OOO000000000000000000000000_
O0_UUOOOOOOOOOOOOOOOOOOOOOOOOU_
O_OO000000000000000000000O_
O__O000000000000000000000U_
U__UO00000000000000000000_
__OOO000000000000000000O_
__uoooooooooooooooooo_
_M__UO00OO0000OO000000_
__M_MO0000000000000000_
___o0000oOOOOOOOOOO_
___O00000000000_O_mm
___UOOOOOOOOOUU__

_JM_Q_Q_U_OOOOOOU_
J_Q_OOOUUU_J_UO00000__
JJ_J_QOOOOOOOOOUUUJ_JUOOOOOOU_
J_UO0000000000000000000000_
_O0000000000000000000000000_
UUO00000000000000000000000000_
DO000000000000000000000000000_
O0000000000000000000000000000m_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
00000000000000000000000000000_
000000000000000000000000000000_
O00000000000000000000000000OO0_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O00000OO000OO00000000000000000_m_
000000000000000000000000000000_
0000000000000000000000000000000_
O00000000000000000000000000000O_
O00000000000000000000000000000U_
0000000000000000000000000000000_
0000000000000000000000000000000_0_
0000000000000000000000000000000_0_
O000000000000000000000000000000UO_
000000000000000000000000000000000_
O000000000000000000000000000000_O0_m
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
O00000000000000000000000000000000U_

O00000000000000000000000000000000U_
O00000000000000_O0000000000000000U_
00000000000000_0_0000000000000000_
O000000000000000U_OOOOOOOOOOOOOOOU_
O0000000000000000OOOOOOOOOOOOO000_
0000000000000000000000000000_0000_
O000000000000000000000000000_UUO_
O000000000000000000000000000_OO_
O00000000000000000000000000U__
O00000000000000000000000000U__
O0000000000UOOOOOOOOOOOOOOOU__
O00000000U_UOOOOOOOOOOOOOU__
O00_O000_O00000000000_m_m
O0_UOOOU__UUO00000000__
OU_UU__O00000000000__
O_UO_U__OOOOO©OOOOOU__
O_UOOOU_O_UOOOOOOOOOOOU__
O_O00__UOOOOOOOOOOOOU__
_UO0__O000000000000__
UOOOO_OOOOOOOOOOOOOOU__
000000_00000000000000__
O0000U_O000000000000__
O00000__O00000000000_m_mm
U_OOOOOU_UOOOOOOOOOOOOU__

_O000000U_OOOOOOOOOOOOU__
_UOOOOOOOUUOOOOOOOOOOOOOOOU__
_OOO0000000000000000000000U__
OOOO0000000000000000000000O__
OU_OOOOOOOOOOOOOOOOOOOOOOOU__
_000000000000000000000000__
_O000000000000000000000000U__
O0000000000000000000000000U__m
O0000000000000000000000000U__
O0000000000000000000000000U__
O0000000000000000000000000O__
O0000000000000000000000000U__
O0000000000000000000000000U__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O00000000000000000000000000U__
!O000000000000000000000000000_m_
_0000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000U__
O0000000000000000000000000U__
O0000000000000000000000000O__
00000_000000000000000000__
000000_00000000000000000__
O000000_UO00000000000000000__
UOOOOUOOOOOOOOOOOOOOOOOOOOOU__
_UU_OO00000000000000000000__
_UO000000000OO00000000__
U_U_OOOOOOOOOOOOOOOOOU__
__0000000000000000__
_G__O00000000000000__
M__O0000000000000__
__O0000000000000_m_
__oooooooooooooo__
__uoooooooooooooo__
_M__UO0000000000000OO__
_U_UO000000000000000000__
JOOOOOOO00000000000000000000__
UO00000000000000000000000000__
0000000000000000000000000000__
0000000000000000000000000000__
O000000000000000000000000000U_

I

_0_

o
_i,ii

w

_'_

I=I
@ Vl

o

_ VI

33



_O00000000UUOOOU_U_QQ_O0
_O000000000_O00UUUOU_Q_O0

o m_OOOOOOOOOOOOOOOOOOOU__UO0
_O0000000000000000000U_O000
_O000_UOOOOOOOOOOOOOOOUUUUJO0000
_O000_UO000000000000000000000000
_UUOUUO000000000000000000000000
__0000000000000000000000000000
__UO00000000000000000000000000
__UO00000000000000000000000000
__000000000000000000000000000
__UO0000000000000000000000000

o _mmmmRRmmuO0000000000000000000000000
__00000000000000000000000000
__UO000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__UO00000000000000000000000
__UOOOOOOOOOOOOOOOOOOOOOOOU_
_UUUO00000000000000000000000_
_UOOOOOOOUU_OOOOOOOOOOOOOOOOU_
_O0000000_UUO000000000000000_

o m_OOOOOOOU_OUO0000000000000_
_O00_O0_JOUO0000000000000_
_O0_UOU_J_O0000000000000_
_OU_OU_J_OOOOOOOOOOOOOU_J_
_OU_JU_J_J_J_OOOOOOOOUOOU_
_O_UUU_J_J_JUOOOOOOOOOOOO_J
_O_UOO_J_J_JJ_UOOOOOUOOOO_J
__O00000_J_JUOOOOUOOOOUOOJ
_WD_UOOOOO_JJO_JU_OOOOOOUO00
_U_UOOO__OOOOOOU_UO00

_UUU_UOOU_J_J_J_J_OOOUJJUO0000
_UO_JOOJ_J_J_JaO000_O00000
_U_UUj__J_O000_O00000

_U_J_J_J_J_UO00000000

o _O___UUO000000000

_UU_j_a_J_J_aUO00000000000

_UJU_j_J_O0000000000000
_U_jj_U_UUO00000000000000
_OOJJ_JJ_O0000000000000000000
_OOJ_O00000000000000000000
_00_0000000000000000000000
_O0_UO000000000000000000000
_00_00 00000000000000000000

o _O0_UO0_O0000000000000000000
_OOJ_O00000000000000000000000
_OOJ_O00000000000000000000000
_OOJ_O00000000000000000000000
_00_000000000000000000000000
_OOO_O00000000000000000000000
_O00J_J_UO0000000000000000000000 I
_OOUJ_J_O0000000000000000000000
_m_OO_UUO000000000000000000000!

o _mOOO_U_UO00000000000000000000001
_000_0_000000000000000000000000
_O000_OUO00000000000000000000000
_0000000000000000000000000000000
_O000OO0000000000000000000000000
_0000_00000000000000000000000000
_0000_00000000000000000000000000
i_000_00000000000000000000000000

0000000000000000000000000000__
O000000000000000000000000000U_
O000000000000000000000000000U_
0000000000000000000000000000__
0000000000000000000000000000__
00000000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000_i
O00000000000000000000000000000_i
000000000000000000000000000000_
O00000000000000000000000000000U_
O00000000000000000000000000000U_
0000000000000000000000000000000_
0000000000000000000000000000000_
@0_00000o0000000ooo00000000000_
O_UUOOOOOOOOOOOOOOOOOOOOOOOOU_
O_UOOOOOOOOOOOOOOOOOOOOOOU_
O__O000000000000000000000U_
U__OOOOOOOOOOOOOOOOOOOOOU_
__U_OOOOOOOOOOOOOOOOOOOU_
__UO00000000000000000_
__UO0000000000000000_
__00000000000000000_
___UOOOOUOOOOUOOUO0_
___UOOOOOOOOOOOOUUO_m_

_j___UUOUOOOOU__

_O00UUU__UO00000__
_UOOOOOOOOUUO_UO00000__
_UO0000000000000000000000_
_UO000000000000000000000000_
UUO00000000000000000000000000_
00000000000000000000000000000_
O0000000000000000000000000000mw_m_m_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
'000000000000000000000000000000_
00 000 0 0 0 0 O000000000U_
008000808088088088800000000000 ......
000000000000000000000000000000_
OO000000000000000000000000000U_
O0000000000000000000000000000U_
O0000000000000000000000000000O_
000000000000000000000000000000_
)00000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
0000000000000000000000000000000_
O00000000000000000000000000000U_
0000000000000000000000000000000_
O000000000000000000000000000000_U_
O000000000000000000000000000000_U_
0000000000000000000000000000000_0_
000000000000000000000000000000000_
O000000000000000000000000000000UOOm_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
O00000000000000000000000000000000U_

I_O00_JUO000000000000000000000000 O00000000000000000000000000000000U_

I.i

_o

I= Vl

_ VI

:o
r_

_000_0000000000000000000000000
m_m_OOO_uO00000000000000000000000
_O00_UO00000000000000000000000
_0000_000000000000000000000000
_0000_000000000000000000000000
_0000_000000000000000000000000
_O000_U_O000000000000000000000
_O00U_UU_O00000000000000000000
_O00O_OO_OO00000000000000000000
_O00U_UO0000000000000000000000
_O00U_UO0000000000000000000000
m_mOOO_UO0000000000000000000000
_O00_UO0000000000000000000000
_OUOJj_j_UOOUOOUO0000000000000000
_OUO_J_UOOUUOUO_UO0000000000000
_OOOOJ_OO_OOOOJO0000000000000
_O00U__OOOUO0000000000000
_O000__J_OOOUO000000000000
_O00U__OOOUO000000000000
_O000_J_O_O0000000000000
_ooou__uoooooooooooooo
_m_OOOU__OOOOOOOOOOU_UO 0

_O0_U_J___I_O000000_
_O0__U__UOUUO000

_OOU___J_UO0000000
_O00___M_UO0000000
_O00___M_O0000000

_0000____0000
o m_mOOOO_U___UO00000
m _m_oooo__J__uoooooooo

_0000___000000000
_O0000U___O000000000
_O0000J_J__O000000000
_OOUOO_JJ_J_O000000000
_O0000U___UUO0000000

_O00U_U__UU_O_O000000
_mmooooou_J_oooo_uo_o00ooo

_O00000___UU_O

_O0000UU__O__O0_

_mooooo__o_ou__

o _O_OOU_U_UO0__

_O_O00_O00_UOOOU__

_O_O000_U_UUO00__
_OUOOOOO_U_U_OOOU__J_
_O000000_U_u_U_O__UO
_oooooooo_uou_oo__oo
_000000000000_00__000
_O00000000000U_OU__J_O0

O00000000000000_O0000000000000000U_
O0000000000000UOUOOOOOOOOOOOOOOOOU_
O000000000000000_O00000000000000U_
O0000000000000000UUOOOOOOOOOUO000_
O000000000000000000000000000_UO00_
O000000000000000000000000000_UUO_
O000000000000000000000000000_UU_
O00000000000000000000000000U__
O00000000000000000000000000U__
O0000000000UOOOOOOOOOOOOOOOU__
O00000000U_UOOOOOOOOOOOOOU__
O00_O000_O00000000000_m_
O0_UOOOU_UUUO00000000__
OU_UUU__UO000 000000__
O_OUU_Q_OOOOO_OOOOOU__
O_O00_J_UOOOOOOOOOOOU__
O_O00U_UOOOOOOOOOOOOU__
_UOO__OOOOOOOOOOOOOU__
_O000_UO000000000000__
O00000_UO0000000000000__
O0000U_OOOOOOOOOOOOOU__

UOOOOOOU_UOOOOOOOOOOOOU__
UOOOOOOO_OOOOOOOOOOOOU__
_O000000U_O00000000000__
_O000000UUOOOOOOOOOOOOOOOU__
_OUOOOOOOOOOOOOOOOOOOOOOOOU__
OOUOOOOOOOOOOOOOOOOOOOOOOOU__
OUUOOOOOOOOOOOOOOOOOOOOOOOU__
_000000000000000000000000__
_0000000000000000000000000__
O0000000000000000000000000U_mm_
00000000000000000000000000__
O0000000000000000000000000U__
O0000000000000000000000000U__
O0000000000000000000000000U__
O0000000000000000000000000U__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
0000000000000000000000000000__
O000000000000000000000000000mm_m_
0000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
00000000000000000000000000__
000000000000000000000000000__
i000000000000000000000000000__

000000_00000000000000000__
O000000UUUO0000000000000000__

IUOOOOUOOOOOOOOOOOOOOOOOOOOOU__
I_UU_UO00000000000000000000__
_UO0000000000000000000__
U_U_OOOOOOOOOOOOOOOOOU__
_J_J_O000000000000000__
J__O00000000000000__
J__UO0000000000000__
__uoooooooooooooo_m_m_m
__oooooooooooooo__
_j_uoooooooooooooo__
j__uoooooooooooooooo__
_UU_UO000000000000000000__
_UOOOOUO00000000000000000000__
UO00000000000000000000000000__
0000000000000000000000000000__
0000000000000000000000000000__
O000000000000000000000000000U_

_J

@ VI

"_ VI
_o

o

e,I

34



o

)

o
co

n_OOOOOOOOOUUOOOUJ_UJ_OO_QO_OO
)OOOOOO

m_WOOOOOOOOOOOOOOOOOOOU_A_UO0
_00000000000000000000(

DOOOOOOOOOU_UU_OOOOO
OOO
OOO

0ooooo
ooo

DO00000000000000000000000
_00000000000000000000

DO0000
0000000000000000000000000

DO0000000000000000000
0000000000000000(

)OOOOOOOu_
O00000000000000_J

O00_OUO0000000000000_
DOOOOOOOOO_J_

OOOOOOOOOOOOOU_

OOOOU_J_UOOOOUOOOOUOO_
9OOOUOOO

DOOOOUUUOOO
_O00_U_O00000_O000

DOU_O00000
__O000O_O00000

>0

3000000
3000000

_O_U___UO000000000
DO00

DO0

000000
0ooo0ooooo<

DO00000<
_000000000000000000000
_J_O000000000000000000000

_m_O0_O0000000000000000000000
DO0000c

DO0000(

OOOOOO(
000000000000000000000000

OOJ_OUO000000000000000000000
3000000000000000000

000000000000000000000000
DO0000

OOOOUOOOOOOOOOOOOOOOOOOOOOOOOOO

_0000_00000(

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
O000000000000000000000000000U
OOOOOOOOOOOOO(
O000000000000000000000000000_m_
00000000000000000000000000000_
00000000000000000000000000000_
000000000000
0000000000000000000,
OOOOOOOOOOOOOOOI
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
0000000000000000000000000000000_
0000000000000000000000000000000_
00_000000000000000000000000000_
OU_OUOOOOOOOOOOOOOOOOOOOOOOOO_
0__00000000000000000000000_

DOOOOOOOOOOU_
__UOOOOOOOOOOOOOOOOOOOO_

__UOOOOOOOOOOOOOOOOOO_
0000000_

__00000000000000000_
___OOOOO_OOOOUOOUOO_
___UOOOOOOOOOOOOO_O_m_
M_G_M_UOOOOOOOOOOU_U_

)O0000U_

_000000000000000(
_UOOOOOOOO(
UUOOOOOOOOOOOOOOOOOOOOOOOOOOO_
00000000000000000000000000000_
0000000000000(
O0000000001
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
000000000000(
O0000000001
0000000000000000_
000000000000000000000000000000
000000000000000000000000000000_
OO000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_

0000000000000000000000
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000(
0000000000000000000000000(
000000000000000000000000000000_
O00000000000000000000000000000O_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
0000000000000000000000000000000_
O000000000000000000000000000000_O_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_U_
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_
000000000000000000000000000000000_
O000000000000000000000000000000UOO_m

O00000000000OO00000000000000000000_
0000000000000000000000000000000000_
O0000000000000000OO00OO00000000000_
0000000000000000000000000000000000_
0000000000000000000000000000000000_
000000000000000000000000000000000_

_ooo_
m_oo0_O00000oo0000000000000000
_OOO_uooooo00oo00ooo0000000000
_oooo_Joooooooooooooooooooooooo

_oooo_oooooo0ooooooooo00ooo(
_oo00_o_Jooooo000ooo0ooo000o(

DOOOOOO(
_ooou_uooooooooo

o _000_00o0000oo000oo000oo0000
_ooo_uooooooooooooooooooooooo

_ououo_uouooooooooo0oooo
oo

_ooo_J_OOOUOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_

O0000000000000_O_O0OO000000000000u_
OOOOOOOOOOOOOOOOU_OOOOOOOOOOOOOOOU_
000000000000(
0000000000000{
0000000000000000000000000000_
0000000000000000000000000000_
00000000000000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOOU__
OOOOOOOOOOOUOOOOOOOOOOOOOOOU__
000000000(
O00UOOOOU_OOOOOOOOOOOOm_I
oo_uooou_u_uooooooooo__
ou_ou__uooooooooooo__
O_J_ouu__oooooooooooo_i
O_UOOOU_UOOOOOOOOOOO(
_O00U_O000000000000O__
UUOOU__OOOOOOOOOOOOOO__
O0000_O0000000000000O__
O00000_UO00000000000(
O0000__O000000000000U__
O00000_UOOOOOOOOOOOOU_mm
UUOOOOOU_UO00000000000__
UUOOOOOO_Q_OOOOOOOOOOOOU__

_UOOOOOOOUUO
_OUOOOOOOOOOOOOOOOOOOOOOOOU__
OOUOOOOOOOOOOOOOOOOOOOOOOOU__
OOUOOOOOOOOOOOOOOOOOOOOOOOU__
_000000000000000000000000__
_00000000000000000000000000__
O0000000000000000000000000_mO_
OOOOOOOOOOOOOOOOOOOOOOOOOOU__
OOOOOOOOOOOOOOOOOOOOOOOOOOO__
00000000000000000000000000__
00000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__

OOOOOOOOOOOOOOOOOOOOOOOOOOOU__
O000000000000000000000000000_m
0000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
000000000000000000000000000__
O0000000000000000000000000O__
O0000000000000000000000000O__
O0000000000000000000000000O__
O0000U_OOOOOOOOOOOOOOOOOOm_m_m_
O00000_J_O0000000000000000__
0000000_0_00000000000000000_
UOOOOUOOOOOOOOOOO_

0000000000000000000__
DO0000000000000__

DOOOOOOOOOOOOOOU_
0000000000000__

__O0000000000000m_m_
_J_OO_O0000000000000__

_OOOOOOOOOOOOOOOOOOOOOOOOOOO__
OOOOOOOOOOOOOOOOOOOOOOOOOOOO__
OOOOOOOOOOOOOOOOOOOOOOOOOOOO__

ooooooooooooooooooooooo

I.

0
I.

@ Vl
r_9

• I Vl
I.

_ o

= VI

35



_m_O00000C
_O000000000_O00UUUOU_Q__O0

o mmmRmoooooooooooooooooooun_QaQ_o00

_I_O0000000000000000000U_UO00,_m_mOOOOOUOOOOOOOOOOOOOOOOUU_O0000
I_O0000UO000000000000000000000000
i_UUOUUO000000000000000000000000
i__O000000000000000000000000000
i__UO00000000000000000000000000
I__UO00000000000000000000000000
__000000000000000000000000000
__UO0000000000000000000000000
mmmm_O0000000000000000000000000
__00000000000000000000000000
__0000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__000000000000000000000000
__UOOOOOOOOOOOOOOOOOOOOOOOU_
_UUUOOOOOOUO000000C
_UOOOOOOOUU_O00000000C
_O0000000_UUO000000000000000_
m_m_mOOOOOOOU_ UO0 0 000000000_mm_mmmOOO_OO_m_O0_O_OOOOO0000_
_OOU_UO_O0000000

_0_0000000000000_

)__UO0000000000_
)__UOOOOOUO000_

O0000U_U_UOOOOOOUO00
__UUOOO_U_OOOOOOUUUO00
wm_m_m_m_OOO_U_u_OOOOOU_O000

_ooou_uo0000
__O0__O000U_O00000

_O000U_O00000
_UOOOUUO00000
_JJJ_J_JJUO00000

_J_O000000
_J__JUO000000

J_O00000000
_0000000000

_0_0000000000
___Q_UO00000000000

____UO000000000000
____00000000000000

00000000000
__00000000000000000000
D_O00000000000000000000
_0000000000000000000000

_O0_JOO000000000000000000000
_mOOm_m_O0000000000000000000000

)o_uO00000000©o000000000000

)ooooo0000000000

1_00000000000000o000000000
)OOQOQO000000000

mm_mmOOOmmm_uo0000000000000000000000
_O00_UJO00000000000000000000000

)000000000000000
_0000000000000000000000000000000
_0000_00000000000000000000000000

000000000000000
_000_00000000000000000000000000

_O00_UO000000000000000000000000

mm_mmOOO_m_O00000000000000000000000
_O00_UO00000000000000000000000
_0000_000000000000000000000000

000000000000000
)00000000000

_O000_U_O000 00000000000000000
_m_OOOU_UU_O00_O0000000000000000
_O00U_UO_UO00000000000000000000
_O00_UO0000000000000000000000
_O00_UO0000000000000000000000
mm_OOO_m_uO0000000000000000000000
_O00_UO0000000000000000000000

)000000000000000
_OUUOOUUUO00000000000000

)_OO_O000_O0000000000000
900_00000000000000

OUO000000000000
)000000000000

__U_O0000000000000
_J_J_J_UOOOOOOOOOOUO00

mmmOOO_mm__oooooooooo_uuO00

_0000000000
U___JUOOOOOOU_

___JO000000O_
_O0___J_O000000_

_C

__UO000000
_OOU___J_UO0000000

__J__UO0000000
_O00__J__J_O0000000
_O00U____O000000
_O00U____UOOOUO0
_O000_J___O000
i_O000_J_O_J__O000
i_m_OOO_m_mmmmm_Q__uO00000

I_ _UO0000000
_JO00000000
_0000000000

000000
_00_00___0000000000

__UUO0000000

__U_UU_U_O000000

__0_00_00_00_000

_O00000____U_O

_00__uo_
_oooo0_J_o_ou__

_ _O_OOO_ou_O0__
_O_O00_O00_J_uOOOU__

_O00OOOOO_UO_uoo__O0
_O0OOOOOOO0OO_OO_Q__UO0

O0000000000000000000000000C
O000000000000000000000000000L
O000000000C
0000000000000000000000000000_
0000000000000000000000000000_
O000000000000000000000000000C
O000000000000000000000000000C
O000000000000000000000000000C
O000000000000000000000000000C
000000000000000000000000000000_
O00000000000000000000000000000U_
O00000000000000000000000000000U_
0000000000000000000000000000000_
0000000000000000000000000000000_
00_0000000000 0000 0 O00000_m)_U000000080000888808000000_ ....

)__O000000000000000000000U_
)_j_J_OOOOOOOOOOOOOOOOOOOOOOO_
)__UOOOOOOOOOOOOOOOOOOOOOU_
I_J_UUOOOOOOOOOOOOOOOOOOOU_

a_a_uo00000000000000000_
,000000000000000_

__O000000000000C
JOOOOUO00C

___ 000 O0_O_m_

_O00UU__UO00000
_O0000000UU_UOOOOOOL
_uooooooo oooooooo oooooc
_uooooooooo_oooooooo_oooooc
UUO0000000000000000000000000C
O000000000000000000000000000C
O000000000000000000000000000C
O000000000000000000000000000C
000000000000000000000000000
O000000000000000000000000000C
00000000000000000000000000000_i
O0000000000000000000000000000U_!
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000 O0 0000000000000 O0 O000_m_m
0008008_0000000000000_00800000 ......
iO00000000000000000000000000000_
_00000000000000000000000000000_
DOOOOOOOOOOOOOOOOOOOOOOOOOOOOO_m_
DOOOOOOOOOOOOOOOOOOOOOOOOOOOOU_
)00000000000000000000000000000_
)00000000000000000000000000000_
)00000000000000000000000000000_

000000000000000000000000000000_
O00000000000000000000000000000m_m_
000000000000000000000000000000_

,O000000000000000000U_
0000000000000000000000000000000_
O00000000000000000000000000000Um_
0000000000000000000000000000000_
O000000000000000000000000000000_U_
O000000000000000000000000000000_U_
O000000000000000000000000000000UOm_
000000000000000000000000000000000_
O000000000000000000000000000000uOO_
0ooooo00ooo©oo0000oooooo0ooooooooo_
O000000QOOOOOOOQO00000000000000000_
O000000000000000000000000QOOOOQQO0_
0000000000000000000000000000000000_
O00000000000000000QO00000000000000_
O000000000000QO00©O000000000000000_
O00000000000000000000000000000000U_

O00000000000000000000000000000000U_

O0000000000000_O_O000000000000000_mm
O000000000000000U_O000000000000000_
O00000000000000000_O00000000UO000_

O000000000000000000000000000_OU_
O00000000000000000000000000O__
000000000000000000000000000__

O00000000U_O000000000000__
O00UOOOOU_OOOOOOOOOOOO_m_mmmm_m
O0_UOOOU_JU_UO00000000__

O00000000C
O_UO_U__O00000000
O_UOOOU_J_UC
O_O00O_UO0000C

)__00000000000
_UOOOOOOOOOOOOOL

O0000U_O000000000
O00000_Q_O00000000000_

U_OOC
_O000000_C
_ooooo000ooooooo000oooooo0
_OUO000000000000000ooo0000o
Oouooooooooooooooooooc
oouc
_00oo000ooooooo00oooooo00
_o000000000o0o00ooooo0000
0000000000000000ooo0000000
ooo0000oo000000ooooooc
OOOOOOOOOOOOOOOOOOOOOC
0000000000000000
O00000000000000000C
O0000000000000000000000000U
000000000000000000000000000

)0000000000000000000000
000000000000000000000000000
O0000000000000000000000000C
O00000000000000000000000000C
000000000
000000000000000000000000000
00000000000

0000000000000000
00000000000000000000000000

O0000000000000000C
0000000000
O0000000000000000000000000U
O00000000000000000000C
O0000U_UO00000000000000000
000000_000000000000000
O000000_UUO00000C

O000000000C
_UO00C
U__O00000000
__UO000000000000000

__000000000000000
__UO00000000000

__000000000000000
O00000C

__UO00©O000000000
JJ_O0000000000000000

000000000000000000000000000

0000000000000000000©0000000

I= Vl

I., 0

VI

,, III

g VI

.m

=

36



I _O0000000UJUUUOU_U_Q_ _0000000000000000000000000000__O000000000000000000000000000U_

_00000000( _O000000000000000000000000000U_
O000000000000000000000000000U_[o; 0000000000__00 000000000 O00000000000000000um_mm_

I_ _UO00 000000000_0000000000000000000_
I_ _0000 00000000000000000000000000000_

I_000_ )O0000000000000000000000000000U_
i_UO_ )O0000000000000000000000000000U_

000000
DO0000I _O00000000000000000000000000000_m_

000000000000000000000000000000_
)O00000000000000000000000000000U_

' )O000000000000000000000000000000_
0000000000000000000000000000000_

I_ _0000000000000000000000000 O0_O00000000000000000000000000_m
0000000000000000000000 O0_O_OOOOOOOOOOOOOOOOOOOOOOOOO_

I_ 0000000000000000000000000 O_OOOOOOOOOOOOOOOOOOOOOOOO_
I O__O000000000000000000000U_

U__UOOOOOOOOOOOOOOOOOOOOOU_

00000000000000000000000 J_M_J_UUOOOOOOOOOOOOOOOOOOOU_
0000000, i__O000000000000000000_

o _00000_0000
_ooou_uooooo
_oooou_oooooo

_oo0o_oo0ooo
_uooouuoooooo
_uoooooo

__ooooooo
__uooooooo
__0000ooo(

o ____uuOOOOO000oo0

0oooooo,
)__ooooooooooooooool

_oooo

o 00oooo000ooo0000000oo
_o0_00ooooooooooo0ooooo0ooo

ooooooooooo©oooooooooo
oooooooooooooooooooooo

DO00i

0000000
0000000000000000000000
_000000000000000©00000

o_m_m_O00_O000000000000000000000
_O00_u_O0000000000000000000000

1_0000_0000000000©©00©©0000000©0_
_O000uo_o0000000000000000000000
_000000000000000000000000000000

I_0©00_0000000000000©©00000©0000,
_0000_0000000000000000000000000,
_O00U_O000000000000000000000000,

o m_m_OOOmmmo000000000000000000000000

__00000000000000000_
__MO0000000000000000_

0000000( ___O00000000000_O_mmm_

_O00UU__UO00000__
_UOOOOOOOOUO_UOOOOOOU_
_UO0000000000000000000000_
Q_UO000000000000000000000000_
U_O0000000000000000000000©O00_
00000000000000000000000000000_
O0000000000000000000000000000_m_
000000000000000000000000©0000_
00000000000000000000000000000_
00000000000000000000000000000_
00000000000000000000000000000_
O00©O000000000000000000000000U_
O0000000000000000000000000000U_
000000000000000000000000000000_
0000000©0000000000000000000000_
0000000000000000000000000000©0_
O00000000000000000000000000000_m_m_m
000000000000000000000©00000000_
000000000000000000000000000000_
O0000000000000000000000000000U_
O0000000000000000000000©O0000u_
O0000000000000000000000000000U_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
000000000000000000000000000000_
O00000000000000000000000000000_m_m_
0000000000000000000000000000©0_
O00000000000000000000000000000u_
O00000000000000000000000000000u_
O0000000©O00000000000000000000U_
0000000000000000000000000000000_
O000000000000000000000000000000_U_
O000000000000000000000000000000_U_
O00000000000000000000©O00©O0000UO_
©00000000000000000000000000000000_
O000000000000000000000000000000000mm
0000000000000000000000000000000000_
0000000000000000000000000000000000_ !
0000000000000000000000000000000000_
_0©00000000000000000000©0000000000_
!000000000©00©00000000000000©000000_
00000000000000000©0000000000000000_
O00000000000000000000000000000000U_

I_0000_000000000000000000000
_O000_MO00000000000000000000000
_0000_000000000000000000000000
_0000_0000000000000000000000
_O00U_UU_O00000000000000000000

_m_mO00_O00000000000000000000000
_O00U_O_O00©O0000000000000000
_O00_UO0000000000000000000000
_O00_UO000000000©O00000000000

o

_o_m

E
@

@

Vl

0

VI

_,,o

@ VI

_ "m

0

=

37



°

References

The Earth Radiation Budget Experiment: Science and Implementation, Review of

Geophysics, Vol. 24, No. 2, pp. 379-390, Barkstrom, B. R., Smith, G. L., 1986.

2. Inversion Methods for Satellite Studies of the Earth's Radiation Budget: Development of

.

.

.

.

.

°

.

10.

ll.

12.

13.

Algorithms for the ERBE Mission, Reviews of Geophysics, Vol. 24, No. 2, pp. 407-421,

Smith, G. L., Green, R. N., et. al., May 1986.

ERBE Data Inversion, Sixth Conference on Atmospheric Radiation, pp. J9-J 13, Smith, G.

L., Green, R. N., et. al., May 1986.

Angular Radiation Models for Earth-Atmosphere System: Volume 1 - Shortwave

Radiation, NASA RP, Ref. 1184, Vol. 1, Suttles, J. T., Green, R. N., et. al., July 1988.

Angular Radiation Models for the Earth-Atmosphere System: Volume II: Longwave

Radiation, NASA RP, Ref. 1184, Vol. II, Suttles, J. T., Green, R. N., et. al., April 1, 1989.

Scene Identification for ERBE Radiative Flux Retrieval, Journal of Applied Meteorology,

Vol. 28, No. 11, pp. 1133-1146, Wielicki, B. A., Green, R. N., 1989.

ERBE Data Management System Reference Manual, Volume VI, Daily Data Base and

Monthly Time/Space Averaging Subsystems, ERBE 3-3-9-6-86-11-0, (Appendix C),
November 1986.

Satellite-Derived Maps of Snow Cover Frequency for the Northern Hemisphere, Journal of

Climate and Applied Meteorology, Volume 26, Dewey, Kenneth F., September 1987.

A New (Revised) Tabulation of the Scripps Topography on a 1 ° Global Grid, Part I: Terrain

Hei hg_h_ts,The Rand Corporation, R-1276-1-ARPA, Gates, W. L., Nelson, A. B., September
1975.

A New (Revised) Tabulation of the Scripps Topography on a 1 ° Global Grid, Part II: Ocean

Deep____s,The Rand Corporation, R-1277-1-ARPA, Gates, W. L., Nelson, A. B., September
1975.

Satellite Observations of Variations in Northern Hemisphere Seasonal Snow Cover, NOAA

Technical Report NESS 87, Dewey, Kenneth F., Heim, Richard, Jr., December 1981.

Arctic Sea Ice, 1973-1976: Satellite Passive-Microwave Observations, NASA SP-489,

Parkinson, Clair L., Comiso, Josefino C., Zwally, H. Jay, Cavalieri, Donald J., Gloersen,

Per, Campbell, William J., 1987.

Antarctic Sea Ice, 1973-1976: Satellite Passive-Microwave Observations, NASA SP-459,

Zwally, H. Jay, Comiso, Josefino C., Parkinson, Clair L., Campbell, William J., Carsey,

Frank D., Gloersen, Per, 1983.

38



ADM
ASD
DAAC
ERBE
NASA
NCAR
NESS
NOAA

Acronyms

Angular Distribution Model

Atmospheric Sciences Division
Distributed Active Archive Center

Earth Radiation Budget Experiment

National Aeronautics and Space Administration

National Center for Atmospheric Research
National Environmental Satellite Service

National Oceanic and Atmospheric Administration

39



gathering and maintaining the data needed, aT,el ¢Oml_ and revie_ the collection o( infomuttlon. Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to War_on Hmckluarter¢ Santices, Directorate for information Operatkm$ and Reports, 1215 Jeffer-
son Davis Highway, Suite 1204, Ad_, VA 22202-43(_. and to the Office of Management and Budget. l_rk Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

April 1997 Contractor Report

4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

ERBE Geographic Scene and Monthly Snow Data

6. AUTHOR(S)

Lisa H. Coleman, Beth T. Flug, Shalini Gupta, Edward A. Kizer,
and John L. Robbins

7. PERFORMINGORGANIZATIONNAME(S)ANDADDRESS

Science Applications International Corporation

One Enterprise Parkway, Suite 300

Hampton, Virginia 23666

9.SPONSORING/MONITORINGAGENCYNAME(S)ANDADDRESS(ES)

National Aeronautics and Space Administration

Langley Research Center

Hampton, Virginia 23681-0001

C NAS1-19570

WU 665-45-20-01

8. PERFORMING ORGANIZATION
REPORT NUMBER

10. SPONSORING/MONITORING
REPORT NUMBER

NASA CR-4773

11.SUPPLEMENTARYNOTES
Langley Technical Monitor: James F. Kibler

12a. DISTRIBUTION/AVAILABILITY STATEMENT

Unclassified - Unlimited

Subject Category 47

12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200 Words)

The Earth Radiation Budget Experiment (ERBE) is a multisatellite system designed to measure the

Earth's radiation budget. The ERBE data processing system consists of several software packages or sub-
systems, each designed to perform a particular task. The primary task of the Inversion Subsystem is to

reduce satellite altitude radiances to fluxes at the top of the Earth's atmosphere. To accomplish this, angu-

lar distribution models (ADMs) are required. These ADMs are a function of viewing and solar geometry

and of the scene type as determined by the ERBE scene identification algorithm which is a part of the
Inversion Subsystem.

The Inversion Subsystem utilizes 12 scene types which are determined by the ERBE scene identification

algorithm. The scene type is found by combining the most probable cloud cover, which is determined sta-

tistically by the scene identification algorithm, with the underlying geographic scene type. This Contrac-

tor Report describes how the geographic scene type is determined on a monthly basis.

14. SUBJECT TERMS

ERBE, Geo-Scene, Scene Type, Scene Identification, Snow, Geography

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

NSN 7540-01-280-5500

18. SECURITY CLASSIFICATION
OF THIS PAGE.

Unclassified

15. NUMBER OF PAGES

45
16. PRICE CODE

A03
19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT

OF ABSTRACT

Unclassified

Standard Form 298 (Rev. 2-89)
Prescrbad by ANSI Std 2_9-18
298-102


